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2-A Turret Lathe bores stainless steel 
cylinders to .001” tolerance 
Warner & Swasey 2-A Turret Lathe provides the 


necessary feeds and speeds, power and rigidity 
for handling critical jobs in tough work materials 


Long cuts in tough materials to close limits of size and finish, see 
typical cylinder illustrated, pose no problem to Canning Machinery 
Division’s battery of new Warner & Swasey turret lathes. 

These machines have more and higher speeds, more power and 
precise optical alignment of the spindle with the precision ground 
self-guiding ““Vee-ways”’. In addition, engineered placement of gibs, 
and distribution of weight through casting sections produce the 
ruggedness and rigidity needed for heavy roughing cuts in the 
same operation with the precision finishing cuts. As this company 
found, old equipment simply can’t compete with the new Warner 
& Swasey’s on the “problem jobs”. For full information on the line 
of new Warner & Swasey turning equipment, why not contact the 
trained Field Engineer in your area. Warner & Swasey Company, 
Cleveland 3, Ohio. 





Accurate Vee-Ways. Precision ground ways are induction 
hardened for long-term accuracy. Extra protection is 
provided by patented telescoping way-covers which 
prevent damage from heavy objects, scoring by grit and 
chip particles, and loss of lubrication on the ways from 
coolant splash. 


YOU CAN TURN IT BETTER, FASTER, FOR LESS...WITH A WARNER & SWASEY 
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The Magazine of Metal Working Methods 


FEATURES IN THIS ISSUE: 


“personally speaking . 
Ray Huebner, Publisher 


Talk of the Month 
"Ideas through Pyramiding,"” by C. W. Gardner 


“Brainstorming,” as here defined may leave only 
verbal debris, but “pyramiding” should result in 
ideas that are based on sound mechanical prin- 
ciples, tempered by the experience that will test 
their feasibility. 


Thanks to Public Relations 
The editorial by William E. Hoffman 


An expression of appreciation to the people who 
are prompt and resourceful in honoring requests 
from the working press for the “story behind 
the story.” 


The Evolution of 20-millionths Bearings 


Barden Corp. meets the space age challenge with 
bearings accurate to + 0.000020. New machines, 
gages and production methods had to be devised 
enroute to the goal. 


Gain Confidence from a Veteran 


Boeing Company’s long and varied production 
experience with numerical control demonstrates 
that even the small shop, if well prepared, can 
translate NC’s time, tooling and inventory sav- 
ings into consistent profits. 


More Flexible Assembly with Single Spindle Riveters 45 


Due to Keystone Camera Company’s product mix, 
riveting operations are distributed throughout 
the plant to facilitate production. 


Manhours to Minutes 


A case of reducing fabrication time from several 
manhours to one minute by automatic welding 
and forming. 


New Life for Old Planers 


A tremendous chip-making potential, once con- 
sidered outmoded, is being reactivated by con- 
verting these machine tools into useful planer- 
miller combinations. 


Work Feeding Method Speeds Two-Face Grinding _ . 


e induction Proper choice of a feeding method plus careful 
rotection is fixture design can result in high production rates 


fers which at low unit costs. 
by grit and 


p wage fee Machine Replacement for the Shop Manager 
Chapter IX by Boxter T. Fullerton 


This final chapter in the series shows how to 
measure earnings and calculate return on ex- 
amples of machine tool investments that have 
been particularly troublesome. 


Turn over for additional contents 


© Huebner Publications, Inc., 1961 
Form 3579 requested. Send to Editorial and Business Offices: 1975 Lee Road, 
Cleveland 18, Ohio. Accepted as a Controlled Circulation Publication at 
ille, Ky. Sin le copies, $1.00 each. U. S. subscription rate $2.00, 
year for metalworki plant operating executives and ment heads. 
Ril other subscriptions, 3e55 per year. Foreign subscriptions, $10.00 per year. 





Transition from Memory to Method . . 
by John Reifel 
A warning that dependence on unrecorded 
po nny is a risk, and a suggestion that pro- 
cedures be formalized, not left to memory. 
Quite A Show 


A short preview of the Oct. 23-27 Detroit Metals 
2, nee y the American Society for 
etals. 


Ingenuity, Key to Profit 
A little tooling imagination allows one punch- 
ing setup to handle differing hole patterns in a 
variety of freezer door models. 

Helpful Hints toward Repairing Plastic Tools 
by William A. Lawry 
These essentially strain-free structures offer cer- 
tain advantages over metal, but caution is here 
advised in modifying them. 

Compressed Air Efficiency Checklist 
Are your air power tools operating at peak i- 
ciency? Base preventative maintenance on this 
checklist. 

A ‘Yardstick’ for Rating Foremen 


A prominent management consultant offers a 
useful checklist against which to measure fore- 
men or potential foremen. 


DEPARTMENTS IN THIS ISSUE: 


Book Review 

Calendar of Events .. 

Catalogs and Literature . 
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UNIFORM, PRECISE MOLDED PARTS WITH A CLEARING HYDRAULIC 


Automatically . . . rings, blocks and discs of carbon 
graphite are briquetted on this 1,000 ton Clearing hy- 
draulic press. The United States Graphite Company, 
Division of the Wickes Corporation is able to double the 
present size range of their product with this machine. 

Briquetting pressure and speed, precisely controlled, 
makes it possible to exercise excellent quality control, 
produce a highly uniform product. 

This custom engineered press is an example of the 
result when Clearing’s Hydraulic Engineering group 


JS: Clearing 





works with a customer to achieve a more efficient 
production method. Whatever your production require- 
ments may be—compacting, stamping or drawing—call 
on a Clearing engineer to discuss your 

problem. You will find him helpful and 

there is no obligation. 


Write for your copy of 
Clearing’s Hydraulic catalog. 


DIVISION OF U.S. INDUSTRIES, INC. 
6499 West 65th Street ¢ Chicago 38, Illinois 
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turbogrind 


U.S. Patent 2,942,387 


DIAMOND 
WHEELS 





FIRST NEW CONCEPT IN 
ABRASIVE TECHNOLOGY 
IN TWENTY-FIVE YEARS. 


Revolutionary new styling with vanes 

that cool the abrasive section and 

strengthen the wheel . . . adds won- 

derful new high performance level 
with 


PRESSURELOK® 


The Performance Bond; proved best 
by the largest Aircraft and Automo- 
tive industries. Works excellently in 
either wet, mist or dry grinding. .. . 
and they are self-dressing. 


New TURBOGRIND Diamond Wheels 
ore immediately available from 
distributors, or write for complete 
information. 


UNITED STATES 





DIAMOND WHEEL CO. 


Ave + TW 7-9181 © Aurore 
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Personally Speaking... 


Dear T&P Reader: 


Have you been trying to hire anybody lately? If you have, you're 
probably wondering as I am just how unemployment figures come 
out as they do. All the figures I see, seem to indicate that the cre- 
ation of new jobs is not at a high enough rate to cut the unemploy- 
ment rolls appreciably, and yet it is extremely difficult to find 
people to hire that have sufficient competence to be satisfactory. 


Our interest has been in female help for a couple of comparatively 
uncomplicated office jobs. We’ve interviewed great numbers that 
have come to us through newspaper advertisements as well as em- 
ployment agencies. We’ve given all applicants easy tests which 
would measure the competence we might reasonably expect and it 
is utterly amazing how few are qualified. 


My conclusion has to be that many of our employment figures 
are completely phony and utterly undependable and this of course 
leads to another line of thinking. Even though you personally may 
not have experienced marked gains in industrial activity there are 
numerous signs that we reached the “bottom of the valley” in the 
very early months of this year. The signs that are present now, 
many prognosticators feel, indicate that general business will be 
hitting boom proportions by the middle of 1962. 


The realization of this leads to another question. Will your plaat’s 
productivity be adequate to meet the demand for the goods you 
manufacture? If you can’t get competent people to get maximum 
productivity from the machines you now have then there is only 
one thing left to do, and that is to get machines that are more 
productive. 


This leads to another question, what should I replace and when? 
Issue by issue this year, we have unfolded a series of articles which 
give guidance on when and under what circumstances production 
machines should be replaced. If you haven’t kept the series but 
would like it complete in one piece, we’re going to make this avail- 
able soon. Watch for announcements in this or later copies of 
Tooling & Production. 


WA 
Publisher 








C. 
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In snow or mire, 
they reach the fire 








ou’re 
come 
cre- 
dloy- 
find 
ry. 
. FWD Fire Engines feature power and traction 
ively on all four wheels to assure maximum fire- 
that fighting reliability ... they go where the fire is. 
em- 
_ VR-65 TRIPLES TOOL LIFE ON FWD 
nd i 
FRONT AXLE BALL ASSEMBLIES 
gures Increases tool life 300% © Speeds cutting 200% 
oe: _ Eliminates lapping and polishing 
e are 
n the Cutting the spherical radius of FWD’s front axle ball assemblies 
now, imposed four difficult machining conditions — (1) a drop from 
ill be 900 to 450 SFM, (2) two interrupted cuts, (3) a 63 micro-inch, or 
better, finish requirement and (4) a Brinnell hardness of 230-270. 
The superior edge strength of VR-65 has more than met these 
eats tough conditions. This is why FWD Corporation, Clintonville, 
He ss Wisconsin chose V-R. It is why more and more plants are making 
- only V-R their first choice. To learn how V-R’s complete line of 


men cutting tools can help you, call your V-R man today. 
VASCOLOY-RAMET CORPORATION, 
834 Market Street, Waukegan, Illinois. 


when? | 
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No. 3 Moore Jig Grinder at Wauconda with the slot-grinding attachment in position. Accessories 
like these bring out the full versatility of Moore equipment and help solve “impossible” jobs, 


“Moore equipment enables us to produce 
millions of parts to exacting tolerances” 





TOOLING & PRODUCTION 





says Kenneth Pearson, Co-owner, Wauconda Tool & Engineering Co., Inc. Algonquin, Illinois, 


“Specializing in out-of-the-ordinary, close-tolerance press 
and multi-slide work, it is essential for our plant to have the 
best toolroom equipment. 

“Our Moore Jig Borers and Jig Grinders make it pos- 
sible for us to do the unusual in the line of accuracy re- 
quired for our precision die work and enable us to produce 
millions of parts to the exacting tolerances that are so es- 
sential in computer, missile, instrument and electronic 
components, 

“These machine tools do the ordinary as well as the ex- 
traordinary, day in day out, and are in constant use. The 
rigidity, durability and precision built into Moore equip- 
ment makes them unequaled for our exacting requirements. 

“‘We base our business on the premise that quality is re- 
membered long after the price is forgotten. Moore equip- 
ment contributes in large measure to this quality.” 


ONLY 










BEE sao No. 3 JIG BORER 


Locates and bores holes 
to less than a “tenth” 







MOORE No. 3 JIG GRINDER 


Locates and grinds holes 
to less than a “tenth” 


Write today for literature describing the unique features of 
No. 3 Moore Jig Borers and Jig Grinders. 


Moore Special Tool Company, Inc., 
726 Union Avenue, Bridgeport 7, Conn. 








Contour grinding on a punch assembly 
for an intricate progressive die. The 
entire shaped contour, consisting of 
individual inserts, has been jig 
ground, with outside and inside 
radii ground in the assembled 
state and the straight portions 
ground as individual inserts. 
Note coin for comparative size. 
The stamping produced is .006” thick 
and must be absolutely burr free. “This is a 
good illustration of the versatility, accuracy 
and high degree of finish that can be produced 

on Moore equipment,” says Henry Harper, 
Co-owner of Wauconda Tool & Engineering Co., Inc. 


Y Gaus CAN OFF ER THIS COMPLETE PACKAGE OF PRECISION 





MOORE UNIVERSAL 
MEASURING MACHINE 
Measures to 
one-third of MOORE 
a “tenth” ROTARY TABLE 
Divides the circle 
to less than 2 sec. 
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CARBIDE PUSHER PADS 


also have these important advantages 
REDUCE SCRAP © CUT “DOWN TIME” when used 
with BENCO MODEL “A” MASTER or 


DIAL ADJUSTABLE TENSION MASTER PUSHERS 


One sure way to overcome your feeding problems is 
to equip your automatics with Beneo Master Pushers 
and Solid Carbide Pusher Pads. You avoid constant 
shut-downs to replace pads and adjust tension since 
these carbide pads will feed millions of pieces without 
showing noticeable wear. Scrap due to short pieces 


and stock scratching will be at a minimum. 


Benco Carbide Pusher Pads used in combination with 
Benco Master Pushers are the most economical tooling 
for your automatics and the most productive, too! 


Try them and see. Write for catalog today! 











BENCO cotter MANUFACTURING CO. 


Cleveland 14, Ohio 











MORE 
HOLDPOWE 
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World's Largest 
Builder of Turret 
Drilling Machines 





+n Operator Controls Two Machines 


eh eee 
i> 


At Collins Radio Company, Cedar Rapids, lowa, approximately 1500 tapes have vo" Manual Power 
| been prepared for use with the four Burgmaster Model 2BHT Tape-Controlled 

Turret Drills which they have in operation. Collins figures the difference saved 

between a tape and a conventional drill jig is $100.00, or a savings of Son 
$150,000.00 to date. This is in addition to the thousands of dollars saved in ep 
increased production, elimination of handling time, rejects, scrap and floor 30 Monat Pone 
space. Another major savings innovation is Collins’ assignment of a single oper- ow 


A 

ator to control two Burgmaster machines. AGS 
ei 

‘i 


} = 
ry } 
a as 


To the extreme left, 4 2B Manual Power 






i ‘. Burgmaster Turret Drilling fades 36° Conety 
“> -.\ Machines are being oper- ; a 
( 33: ' ated by only two men. A & 
> ‘ co Ae Pig oe =. Units *1 and #2 are Hi 
ah a ; banked at right angles for wb EF 
te ass » operator #1, and Units 2BR Ram Type Radiat 
| 


Drill 34” Capacity 
#3 and #4 are banked at ; 


right angles for oper- 

ator #2, 

Left, operator checks prog- 

ress of Burgmaster Unit *2 28H Automatic Hydraulic 
as Burgmaster Unit #1 Yq" Capacity 
starts its pre-programmed 

cycle of machining 

Operations. 


piney 3BH Automatic Hydraulic 
O eis - 142" Capacity 


CIRCLE INFORM-A-GRAM KEY NO. 9 


Jr 
25AH Automatic Tape 
Controlled 14/4” Capacity 


2BHT-3BHT Automatic 
: Tape Controlied 













— 
COLLINS RADIO USES 


 Burgmasty 


TAPE-CONTROLLED TURRET ppy,, 
S 








1500 parts programmed in tape.....)n 


~ 


Model 2BHT-L we 






6 Spindle 


dee 


RS 


ms on 
‘ fey $i): 
Siude 1 ° 


spa 


uo F 










evecmasree 





gh |. 4 Model 25AHT AX Mode a 
nn 


Bove ? Model 3BHT =~; Double Housiagit’ 
j oe ate L,. 8-spindle, 144” i Planer Type 
fa 1%” capacity in La. , Capacity in steel. ve gh 8-spindie, a 





Table travel 
20x30, 30x45. 





Me 11.” capacity! 
* steel. Table ta 
48x60. 3 
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Ce ss *) steel. Table 
i a travel 15x 26, 
eo 20x30, 30x45. 
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najor savings innovation is Collins’ assignment of a single oper- 


two Burgmaster machines. 


To the extreme left, 4 
Burgmaster Turret Drilling 
Machines are being oper- 
ated by only two men. 
Units =1 and =2 are 
banked at right angles for 
operator =1, and Units 
=3 and ~4 are banked at 
right angles for oper- 
ator ~2. 

Left, operator checks prog- 
ress of Burgmaster Unit =2 
as Burgmaster Unit =] 
starts its pre-programmed 
cycle of machining 
operations. 
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Send for 
Literature 





Write for bulletin describing 
Burgmaster 6 and 8 Spindle 


Le ae 

 - S. Figueroa Street * Gardena, California * FAculty 1-3510 DAvis 9-4158 Tape Controlled Turret Drill- 

pacity in ¥ R DIRECT SALES OFFICES: Ridgewood, New Jersey, 86 North Maple ing, Tapping and Boring Ma- 

‘ble tr _ -« Gilbert 4-3002 « Chicago 5, Illinois, 4908 Lincoln Ave., LOng Beach chines. Forty minute 16 mm 
“J 76 * Cleveland 7, Ohio, 14706 Detroit Ave., ACademy 6-7030 * Detroit 37, sound film showing all Burg- 


13730 W. Eight Mile Road, Lincoln 8-4333 * Nerthern California, Castro master Turret Drills in opera- 


’ JEfterson 7. 1650 « Kearney ‘ Trecker, C.V.A, ltd., Sole Agents for Great tion is available without 


British Commonwealth and Western Europe. charge from any office. 










World's Largest 
Builder of Turret 


Drilling Machines 
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UNIVERSAL models for super | 
accuracy to .0001, high load { 
Capacity, perfect for grinding 

and other high-precision work. | 


Lt ¥ = 
CENTERS 


meet most turning needs | MULTI-DUTY models for general use 


perfect for light work, interchangeable 
parts provide quick changeover for 


at lowest center point cost rh Sons Socom 


Over 40 sizes ...with all popular tapers... 
in four styles...to choose from. That’s 
how Ideal helps you meet your turning 
needs for the heaviest work to the lightest 


of light jobs. 





Ideal Live Centers are guaranteed to 


provide the highest accuracy required, HEAVY-DUTY models for 
exactly mate hing the lathe size you use. extra rugged work, give 
close tolerance results 
What’s more, they are custom quality where high load capacity 
is required, accu 
designed and manufactured by production to .0002. 


sdalleenile to give you the lowest possible 
precision center point costs. 


You can get Ideal Live Centers from 
your distributor’s stocks. He’ll give you 
immediate deliv ery serv rages reduces 
your inventory requirements and cuts 
your investment costs. If you need a 
special, we'll be glad to work with him to 
meet your spec ifications at the right price. 





PIPE POINT models for cylindrical 
turning of pipe, axles and 

SOLD THROUGH LEADING INDUSTRIAL DISTRIBUTORS other hetlew shapes, ot class 
from 344” to 744” dia. 


In Canada: IRVING SMITH, Ltd., Montreal 


Write for new LIVE CENTER Catalog 


IDEAL INDUSTRIES, Inc., 1334-} Park Avenue e@ Sycamore, Illinois 
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MANUFACTURING ENGINEERING NEWS 











NEW CONTROL STOPS 
AUTOMATIC MACHINE 


OPERATIONS IN CASE 
OF MALFUNCTION! 





use, 
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, | TRANSISTORIZED SENSOMATIC 
CONTROL SAVES MAN HOURS, 
PREVENTS MATERIAL WASTE, 
MACHINE AND TOOL DAMAGE SENSOMATIC Model 1200 
Newark, N. J.: A new line of transistorized controls called Sensomatic Will Monitor 
has been developed by Weldotron Corporation. Sensomatic is a low-cost, 
easy-to-install digital control for monitoring automatic machine opera- 0 H f 
tions. It will stop the machine immediately upon detecting malfunctions perations 0 up t0 
such as misfeed, improper positioning or improper parts transfer, buck- A 
ling, end of material, etc., thus preventing tool and machine damage and 12 Stations 
material waste. Add to this the savings in man-hours and the fact that 
faster operation is possible because it reacts quickly, and it is easy to 
see why Sensomatic will surely cut costs in your automatic machine 
operations. The Sensomatic 1200 Multi-Station Detector 
Sensomatic is ruggedly constructed with no moving parts in operation. will monitor operations of up to 12 stations. 
It requires little power and features fail-safe, dust free circuitry encap- If a malfunction occurs at any one station, the 
sulated in epoxy resin for maximum resistance to shock, moisture and machine is instantly stopped and a visual sig- 
other detrimental environmental conditions. nal alerts the supervisor. The exact location 
of the trouble is pinpointed by individual indi- 
Proven performance cator lights. 
For some time many large manufacturing companies such as Scovill 
Mfg. have been using Sensomatic units in actual production operations. The 1200 is supplied with 4 modules but 
Records have proven the success of the units. eight others may be added as requirements 
Sensomatic controls are available in several models. To learn which increase. Economical use of the modules is 
model is best suited to your operations, please write today to Weldotron possible because they are interchangeable on 
Corporation, 911 Frelinghuysen Avenue, Newark 14. N. J. all Model 1200's. 
I WHERE SENSOMATIC CONTROLS CAN BE USED 
Waterbury Farrell and Baird Eyelet Presses *Punch Presses *Press Brakes *Shears * Forging Machines 
Die Casting Machines * Thread Rolling Machines *Cut Off Machines * Screw Machines * Automatic 
| Lathes *Riveting Machines Sorting Machines *Four Slide Machines *Zipper Machines and many others 
Illinois 
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Electronic, Optical, 

Computer, Gauge and 
Instrument Manufacturers find 
HARDINGE Machines essential 
in the production of the 


Super-Precision required. 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


‘PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE 





Offices in Principal Cities. Export Office: 269 Lafayette St., New York, N.Y. 
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TMASTE 


TRADE MARK REG. U. S. PAT. OFF. 


The new Federal Super-Sensitive Testmaster gives you 
| more accurate results than any other test indicator. It’s 
bound to. . . starting tension has been cut almost in half 
_.. friction has been reduced 25%, making this new 
Testmaster noticeably superior. 


STION OCTOBER 196! 13 


And this improved performance costs you nothing! 
These new Federal Testmasters sell in the regular price 
range ($30.00 to $32.50 including Holding Bar, Uni- 
versal Clamp and Case ). This new design is so inherently 

‘ j i (Above) 
accurate that, for the first time, you can obtain a model cmdline Sestmasier Modet 


graduated in 50 millionths of an inch (.000050”)! _ LT-¥s. Large Dial. .008” range, 
.00005” min. grad. 








(Below) 
Super-Sensitive Testmaster Model 
T-2. Regular Dial. .008” range, 
.0001” min. grad. (Large Dial: 
Model LT-2). Metric Model also 
available. 


P ROVE this superiority 


with this simple test: 





Support, in a V block or on centers, a part which is out- 
of-round in the order of .0002”. Mount the new Federal 
T-2 or LT-2 Testmaster beside any other test indicator 
having .0001” grads. Then rotate part carefully and 
compare readings. You'll be surprised to see how much 
more smoothly the new Testmaster responds — how 
much more accurately it shows the actual variation in 
dimension. 


For bulletin and further information, write 


FEDERAL PRODUCTS CORPORATION pie 
12310 EDDY STREET PROVIDENCE 1, R. I. aS = 


2 “The new Super-Sensitive Testmas- 
‘ters (Series T) are easily identified 
by their Satin Chrome bezels. Reg- 


io Dp FRA O ular Federal Le vragen (black 
4 bezels) are available with .001”, 
Ask First .0005” and Metric grads. 


for recommendations in modern gages... Dial Indicating + Air » Electric 
or Electronic — for inspecting, measuring, sorting, or automation gaging. 
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One company reports that a job previously estimated at 
thirty-three hours planing time per piece was reduced to 
four hours actual machine time per piece with their Futur- 
mill conversion. The savings derived from the one job of 120 
pieces more than paid the entire cost of converting the 
planer. Others report equally substantial savings in time; 
greater production capacity for one machine; and the dis- 
covery of many new applications for converted machines. 





Futurmill will convert your 
planer or obsolete ma- 
chine to a modern and effi- 
cient machine tool... 
capable of carbide milling. 
Spindles from 3 to 50 
horsepower—direct drives 
and geared drives—in a 
wide range of speeds; drive 
modifications for all move- 
ments; automatic con- 
trols; and complete engi- 
neering. For how much? 
... about one tenth or less 
the cost of a new machine 
that can perform similar 
work. 




















For complete information—call or write: 


Pauturr) ine. 


19720 W. EIGHT MILE RD. e SOUTHFIELD, MICHIGAN 
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Ideas 
Through Pyramiding 


by C. W. Gardner 


This presentation was eg- 
cerpted from a talk given by 
Mr. Gardner, of Manufacturing 
Development, General Motors 
Corp., at a recent gathering of 
the Society of Automotive En- 
gineers. 


SINCE THE TITLE of my subject 
includes the word, “pyramiding”, 
it is desirable that we start with a 
common understanding of what I 
mean by this term. 


The dictionary definition is of 
little value since our use has noth- 
ing to do with Cheops’ monument 
at Gizeh, nor a geometrical figure. 
Perhaps the closest approach to a 
definition is the one applied to a 
certain type of stock market ma- 
nipulation wherein, by use of good 
judgment, small investments are 
made to produce large returns. If 
in this definition you replace the 
monetary terms with ideas that 
are then combined, refined and re- 
combined until the result is of 
greater value than any one of 
the original individual ideas, you 
have obtained the desired objec- 
tive by a technique which we, at 
Manufacturing Development, call 
“pyramiding.” 

For example, suppose that a 
problem has arisen due to an un- 
predicted cost increase in the ma- 
terial used to make a certain criti- 
cal part in an electric motor. This 
cost increase, if not offset by a 
more economical manufacturing 
method, will lessen the manufac- 
turer’s ability to meet competition. 


What to do? Where do we get 
new ideas on this subject? Let's 
have a pyramiding session! Do we 
call Paul, the porter, Katie from 
the cafeteria, Joe, the janitor? No! 
We call the people whose experi- 
ence makes them the most familiar 
with the problem involved. Their 
meeting will probably begin with 
the disclosure of an idea by one of 


them, and through discussions both 


_ ++. Continued on page 16 
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Gisholt 
CRI-DAN 

Model B 
Automatic 
Threading Lathe 


Sets up in 8-15 minutes. 

Inexpensive single-point carbide tools produce all 
types of internal and external threads: Single- or 
multiple-start, Coarse or fine, Left- or right-hand, 
Straight or tapered, Standard or special form—in 
any material, including new high-tensile, hard alloys, 


Call your Gisholt Representative or write for. 
Catalog 1215. 


Can you afford to stay with conventional thread- 
ing methods and pass up savings of 30% to 80%? 

These savings can be yours with a Gisholt 
CRI-DAN High Speed Threading Lathe. Times 
are drastically reduced. You,use single-point 
carbide tools. Quality threads--simple or com- © 
plex—are produced automatically. 

Whether you’re threading in lots of 6 or 600, 
the CRI-DAN method will do it for less. 


MACHINE COMPANY 
Madison 10, Wisconsin, U.S.A. 


Turret Lathes + Automatic Lathes + Balancers + Superfinishers + Threading Lathes + Factory-Rebullt Machines with New-Machine Guarantee 
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pro and con, the combining of the 
know-how of all. It is a way of 
adding together the best knowl- 
edge of all the group. This is 
“pyramiding.” 

Since this subject can be broad 
and time-consuming, I restrict my 
discussion to the problem solving 
technique used in the engineering 
activities of General Motors Manu- 
facturing Development, and which 
can be applied by engineers in 
either design or manufacturing. 


Why do we prefer this technique 
to some of the more semantically 
glamorous approaches such as 
brainstorming, operations research, 
Univac or linear programming, es- 
pecially since brainstorming ap- 
pears to be particularly applicable? 
According to the rules for brain- 
storming as originally laid down, 
a lack of specific knowledge about 
anything is a virtue. 

In such a meeting, where anyone 
says anything that comes into his 
mind in answer to questions not 
directly connected with the prob- 





eliminate work 
marking with a 


DI-ACRO 
p ROL-FORM 





DIE 


Workmarking from forming sheet materials in press brakes and punch presses is 
greatly reduced and in many metals completely eliminated when formed with the 
Di-Acro Rol-Form Die. Hardened and Precision ground rolls pivot smoothly in the 
die block to fold material without strain. You save costs by discarding elaborate 
and time consuming preparation and work methods, reducing polishing time, 
eliminating scrap parts. You also cut costs in press brakes and punch presses 
by reducing the number of dies needed and reducing set-up time. 

One Di-Acro Rol-Form Die with a 60° upper die forms any angle to 60° 
and any thickness of metal to 1%” just by adjusting the ram or bed of the 
brake. Where ultra-high finish material is to be formed, nylon inserts can be 
used in the die block to further reduce the possibility of work marks. 

The Rol-Form Die is offered in five styles and in lengths from 6 inches to 12 


feet for use in all sizes and models of press brakes and punch presses. {j {\ (> /)/)/) 
For ordinary press brake forming ask about Di-Acro Standard Press Brake Dies. 2 ra mY | | ¥ 
BOT TNE i 





f 1) i 
ates A Consult the yellow pages of your telephone book 3 
under Machinery-Machine Tools for the name of your 
nearest Di-Acro distributor or write us. 


DI-ACRO CORPORATION 
formerly O’Neil-Irwin Mfg. Co. 
9410 Eighth Ave., Lake City, Minn. 


SRE SES FO Oa IS ey 
4 
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lem to be solved, someone may 
have an applicable idea. But when 
this one idea is finally sifted oyt 
and sorted from the verbal debris 
left by this time-consuming opera- 
tion, is there any guarantee that 
this is a good idea? 

Not all ideas are good ideas. 
Sometimes it may take months of 
effort and the expenditure of large 
amounts of money to finally dem- 
onstrate that some seemingly in- 
significant factor is insurmount- 
able. In many cases this little fac- 
tor is perfectly discernible at the 
start but, like an iceberg, it does 
not show in its true proportions 
until it is struck head on. 

Now, if on your brainstorming 
team you had had a person familiar 
with icebergs, or those seemingly 
insignificant factors, and he had 
been allowed to speak up about 
them, the chances are you would 
or could have avoided the obstacle. 
But this is not the way a brain- 
storming session is supposed to 
work. In brainstorming there is no 
place for criticism. 

This is our reason for using pyr- 
amiding rather than brainstorm- 
ing. We must have ideas that are 
based on logical, solid mechanical 
principles, tempered by experi- 
ence, that will indicate the possible 
degree of success before any action 
is taken. Many of the perplexing 
problems with which we are con- 
tinually faced are tied closely to 
an important manufacturing prob- 
lem that has a completion date that 
will allow few fake starts or fail- 
ures. 

A sound, intelligent question 
asked of a competent and skilled 
person is likely to produce useful 
information. That is why we feel 
that in pyramiding with a group 
of competent people with plenty of 
know-how, with the freedom to 
make suggestions and to criticize, 
we have as much advantage over 
the brainstormers as a scientist 
with his seismograph has over the 
fakir with his divining rod. I have 
read a report on an actual pyra- 
miding session, the product of 
which has been in production for 
several years. It follows: (The “IT” 
in the text is the person of the 
report writer.) 

Some years ago we desired to 
reduce cost and improve quality 


. .. Continued on page 18 
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Whether for Industry or Defense, 


wralas 


TUBULAR 
STAMPINGS 


offer a 


BETTER PRODUCT FOR LESS 


Complex transitions are Punch Press formed 
to “machine-to-shape”’ tolerances. 


this means 
REDUCED: Cost, Weight, Scrap, Machine Load 


| 
INCREASED: Production and Design Flexibility | 


Tubular Stampings . . . cost less and prove 
to be superior to machined parts. If that 
component “‘just costs more than it should" 
check with us for an alternate Tubular Stamp- 
ing solution. Will-O-Hill Engineers are ready 
to assist you in exploring cost reduction ideas 
without cost or obligation. Write for free 
literature today. 












SEE OUR EXHIBIT AT THE 


1961 
DETROIT METAL SHOW 


WILL-O-HILL 


INDUS Tries, inc. 
7 37611 Euclid Avenue © Willoughby, Ohio 
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HAMILTON super sensitive 
“ape C“gG 


MACHINE 







Capacity 
000-120 to 10-24 


Spindle does not rotate between duty 
cycles but starts cutting rotation softly 
and slowly as pressure is applied to 
the feed lever. Further, rotation stops 
instantly and automatically when pres- 
sure on the feed lever is released; and 
reverses when pressure is reversed. 


As a result of this unique feature, blind 
holes now can be tapped to the very 
bottom without risk of tap breakage, thin 
materials can be precision tapped without 
stripping, brittle materials can be tapped 
without chipping. 


YOUR JOBS can be tapped better, faster, and 
with more precision on a HAMILTON machine. 


In requesting COMPLETE INFORMA- 
TION ask for free Bulletin No. 2991. 







] 
THE ~% 
HAMILTON 


VARIMATIC* 


A super sensitive, small hole, precision drilling 
machine which offers infinitely variable speeds 
in two ranges between 840 and 9300 R.P.M. 
A true “companion” to the HAMILTON Super 
Sensitive Tapping MACHINE. Capacity — 
004” to 54” in all drillable materials. 


For complete information ask us 
for our free Bulletin No. V/14. 


THE HAMILTON TOOL 


COMPANY 





832 SOUTH NINTH STREET 
HAMILTON, OHIO 
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of generator armature commuta- 

tors. There were 23 copper bars in 

each commutator shaped like this: 
They were blanked from bars of 

drawn or rolled stock, and there 

was a slug lost from each bar: 


lw 12 
16 

We had tried many ways to 
make this bar from round wire, a 
much lower cost material. 

I had an idea I thought was pret- 
ty good. I was so enthusiastic that 
I at once called several people to 
my office to describe the process. 











LOST 
I called only those who were 
technically capable of appreciating 
the idea. I wanted the approval of 
my peers. I was going to start with 


a round wire and draw it to a 


keystone shape, thus: 


(J) = =, 


Actually, the height of the key- 
stone would be less than the fin- 
ished bar: 


Secalichnctt 


BY UPSET 
I planned to feed this wire into a 
cold header and upset it to form 
the dovetails: 























STOCK MOVED 

I would have a bar with no loss 
of material, and made from very 
low cost copper. I showed the 
sketches to my fellow experts and 
invited their comments, which I 
felt certain would be highly com- 
plimentary. The first comment was 
a question. How many was I going 
to make at one stroke of the press? 
This was irritating, and I got a 
little sarcastic—remarking that I 
saw no reason to complicate the 
process by trying to double up. 
With patience and pleasure, he 
explained that it was doubtful if 
the process would work making 
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one at a time. He gave this reason: 

He said that the wedging force 
in the punch A would drive it so 
hard against the die wall that I 
would have trouble with galling: 


; 
i. > <7 
VZ 


If I made two at once, the punch 
would be balanced and would float 
without excess side wall pressure 
Also, as a uniaue feature, the sur- 
faces at B would mutually support 
each other and need no die wall. 


OALEE 
































ff 2 wf 3 
Sf / tA 


I had to accept this because the 
tooling was no more complicated 
and the production of the cold up- 
setter was doubled. 

The next comment was another 
question. Was the die to be fixed, 
or would it float? In other words, 
would the punch at the bottom of 
the die have a fixed relation to the 
die? It certainly seemed as though 
that was the simpler construction 
and I saw no reason to complicate 
it. He suggested that it would be 
better to make the die more com- 
plicated if it would make it work- 
able: 




















Le x ae WA he 

If X and B are fixed and the 
movable punch has the duty of 
forming its dovetails and _ also 
pushing the piece onto punch B to 
form dovetails in the other end, it 
would do a uniform job only if the 
movement of the pieces in the die 
was frictionless. Any pressure on 
the side walls would induce frie- 
tion which would subtract from the 
available pressure to upset the 
dovetails at *“B,” 

If the die floated—had possible 
movement in the direction of punch 
movement, any friction effect 

. .. Continued on page % 
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HAMILTON } 
SuPer ume GA ACHINE 


Capacity — 000-120 to 10-24 


MO 


use it with confidence! 


er Um oy 


In the field of small hole, precision tapping the Spindle returns to neutral position and stops rotation 
HAMILTON Super Sensitive Tapping MACHINE stands instantly and automatically when pressure on the 
alone. It is smooth, silent, precise, and sturdy. feed lever is released. 


See ad on opposite page to learn what this means to you! 


THE HAMILTON TOOL COMPANY 


832 SOUTH NINTH STREET HAMILTON, OHIO 
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YOU CAN HAVE 
PRE-PLANNED 
PRODUCTION 


FOIA (4) HOLES aie ae 
FOR @ SCREWS i poche 2 “i> 
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! 
HANDLE MOVES 70° 
BAR MOVES 140” 
; a> 
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y 
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WITH DE-STA-CO TOGGLE CLAMPS 


De-Sta-Co makes it easy to pre-plan production jigs and fixtures right on 
the drawing board! Detailed tracing templates, in full and half size, can be 
slipped under a drawing and spotted accurately—saves design time, speeds 
fabrication! Choose from over 140 models, there’s a clamp for every job. 








Steel welding fixture with 8 De-Sta-Co Model 267 Toggle Action 
Clamps holds parts securely during fabrication. 


HOLDING PRESSURES FROM MERE OUNCES TO 16,000 POUNDS 
FOR DETAILS—ASK FOR NEW 36-PAGE CATALOG 


TOGGLE CLAMPS STAMPINGS 


BLOWER 
HOUSINGS 


SHIMS 
AND SPACERS 


DETROIT STAMPING COMPANY 


340 MIDLAND AVENUE « DETROIT 3, MICHIGAN 
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would cause the die to move With 
the piece, permitting the full force 
on “A” to be applied on “B”: 





of 








ae a ai a 7 7 
V —s——- FLOAT = 














The “pyramid” was built and 
the process was a success. I no 
longer had an idea. WE had one. 


Faster Production of 
Bigger Missile Parts 


A growing volume in Hydro- 
spinning work, largely in the mis- 
sile field, has led Avco Corp.’s Ly- 
coming Div. to install a large ver- 
tical Cincinnati Hydrospin ma- 
chine. 

The new machine can shear- 
form parts up to 72” dia and toa 
finish length, in tube spinning, in 
excess of 144”. It can be readily 
equipped with flamatic attach- 
ments to form magnesiun alloys, 
titanium, molybdenum and other 
metals requiring heat. 





Maximum starting blank thick- 
nesses specified for the unit by 
Cincinnati are: stainless steel (300 
series), 5%”; mild steel, %4”; alu- 
minum or brass, 1%”. Lycoming’s 
experience with its earlier hori- 
zontal Hydrospin machine _indi- 
cates that these are conservative 
specifications. 

The horizontal machine, special- 
ly adapted to accommodate parts 
up to 60” dia, has been working 
at the Stratford, Conn., facility 
since 1954. Its missile projects in- 
clude: Nike-Hercules, Bullpup, 
Minuteman, Polaris, Talos, Titan- 
Atlas, and Saturn. 
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iF YOU MAKE RING-SHAPED Tf 


& 
Lye, — 2 = 
eA > & > & 
ip” RP mart Ce” x . 


You cut the cost of making ring-shaped 
tool steel parts when you make them from 
Graph-Mo Hollow Bar®. You can start with 
finish boring because the hole’s already there. 
You eliminate one big machining operation. 

And you keep right on saving. You’ll machine 
Graph-Mo easier because the free graphite in 
its structure makes it machine 30% faster than 
ordinary tool steels. 

Your Graph-Mo parts will last longer too. 
Diamond -hard carbides in its structure make it 
outlast ordinary tool steels three to one, accord- 
ing to actual user reports. . 

You can’t beat Graph-Mo for stability, either. 
A master plug gage made of Graph-Mo showed 
less than ten millionths of an inch dimensional 
change after twelve years of use. 

There is only one Graph-Mo and the Timken 
Company makes it. Buy it in the hollow bar 
form for your ring-shaped tool steel parts and 
save. The Timken Roller Bearing Company, 
Steel and Tube Division, Canton 6, Ohio. Cable: 
“TIMROSCO.” Makers of Tapered Roller Bear- 
ings, Fine Alloy Steel and Removable Rock Bits. 
imac GHAPHITIC STEELS ARE AVAILABLE FROM STEEL SERVICE CENTERS 

IN MORE THAN 40 CITIES IN THE UNITED STATES AND CANADA 
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a CALL ON US AT THE NATIONAL METAL EXPOSITION, 
' COBO HALL, DETROIT, OCTOBER 23-27, BOOTH 739 
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NOW... A Larger Capacity FELLOWS-PFAUT=R 
High-Speed Hobbing Machine... The P 630 


You get all the advanced-design features of the production-proved P 400 





Fellows-Pfauter hobbing machine — plus extra work capacity 

— with the new Model P 630. Takes work up to a diameter of 25’. 
Maximum face width at 25” diameter is 16%". Maximum diametral pitch 
in steel is 3. It’s fast, easy-to-handle ... and it’s built for high production. 


For example: Work area is readily accessible for setup and 
loading. Table retracts automatically from hob to facilitate work changes. 
Hob shifting is controlled by pushbutton. And built-in hydraulics 


assure smooth operation of tailstock and fixtures. 


Solid construction features include: rugged hob head and double wall 
construction column and bed, with heavy V-ways. Table is as 
large as maximum workpiece diameter, and index worm gear nearly 


as large as work table. Work column is of massive design. 


Reduce your production costs with this new Fellows-Pfauter. 


Get complete details now. 





NEW... Dictionary of Change-Gear Combinations 


Eliminate tedious calculations and trial-and-error methods for finding 


change gear combinations. Now, simply look them up like words 





in a dictionary in “Fellows-Pfauter Change Gear Tables” by F. Becher 
and A. Koerner. This English edition contains combinations for more 
than 26,000 ratios carried to six decimal places from .100,000 to 1.000,000, 
with the greatest step approximately .0OOOS. Change gears in the range of 
18 to 80 teeth are mainly used. Examples of applications are given. Only $8.00. \ 
Get a copy now. Send your order to THE FELLOWS GEAR SHAPER COMPANY, 
78 River Street, Springfield, Vermont, U. S. A. 
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THE FELLOWS GEAR SHAPER COMPANY 

78 River Street, Springfield, Vermont, U. S. A. 

Branch Offices: 

1048 North Woodward Ave., Royal Oak, Mich. 
150 West Pleasant Ave., Maywood, N. J. 

5835 West North Avenue, Chicago 39 

6214 West Manchester Ave., Los Angeles 45 


Gear Production Equipment 
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of an allen wrench parts a FUPERIOR 


os et See — i 
REMOVABLE CAP GUIDE PINS * 


END BINDING IN PARTING DIES 






Allen wrench loosens the socket 
head screws — the removable caps are 


pushed up through the bushings . . . ce 
then the punch holder virtually floats 
on the guide pins. That makes it a 
simple matter to lift the punch holder 


off the die shoe. Tilting or uneven lift- 
ing is not a factor when removable cap 
pins are used, 


Now on all SUPERIOR die sets in di- 
ameters from 142" upward at no ad- 


ditional cost. & 








One man parts large die set in a few 
minutes with Superior Removable Cap 
Guide Pins. 


No Die Set Smash-Ups 

Should foreign matter cause 
pin and bushing seizure, the 
socket screw pulls out of re- 





taining washer . . . then the 
2 P% matching taper of pin and cap 
>, eg act as guide to prevent costly 
r die damage. 
we 
, ay WH ERO 
Vy WRITE FOR CATALOG 






DIE SET CORP. 


7. j THE Exclusive SET 2754 South 19th Street * Milwaukee, Wisconsin 
. Cheshire, Connecticut 
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If you make small parts in large volume.... 
this B1 press will make them faster, 


more accurately and at lower cost per part. 








CONSIDER IT! | . 


Improvements in tooling and production technology have led 
to higher speeds, more intricate dies and multi-stage operations. 
Minster anticipated the industry’s need for a press specifically 
designed for high speed, small parts stamping. We were best 
prepared to develop such a press. Minster B1 presses have 
greater stability, precision and rigidity to do the job. Capacity 
range is 16 to 60 tons . . . proper feed equipment available to 
Les match your job. Ask a Minster representative to show you why 
a B1 press is superior. 

The Minster Machine Company, Minster Ohio 


MINSTER 
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“MOVING METAL’ with Carboloy. Cemented Carbides 


When it comes to wire flattening, rolls of Carboloy cemented 
carbide outlast steel rolls many times. Smooth, wave-free roll 
surfaces produce rolled-flat wire products of exceptional quality 
and finish; consistent uniformity. 











Reduce costs, save machining time 
with Carboloy, cemented carbides 


How efficiently you “move metal” from one 
shape to another depends on the quality, accu- 
racy and uniformity of the carbide you use. 
General Electric Carboloy carbides for coining 
and extruding punches, wire-flattening and 
sheet metal rolls are designed to do the job 





























better, in less time, at lower cost, with less Cold extrusion punches made of You get uniform, more even sheet 
metal waste. G-E carbides find a wide variety when you use rolls of Carboloy 
‘ . nae of applications. For example, in cemented carbides. Roll structure is 
Continuing research by General Electric Ss the production of bearings, a solid uniform throughout; excellent for 
: Sak . a carbide punch forms a race and working stainless steel. Carboloy 
metallurgists and technicians results = car cup from one steel slug—minimum rolls last longer and do jobs not 
1aes O 1gnes uall an uniform! a waste; saves machining. possible with steel rolls. 
bid f highest quality and f ty hining ble with steel roll 
dependability for the job at hand. Call your 
2 ° ° . From solid slug to wrist pin— 
Carboloy Die Distributor or Die Maker to S480 an bent ane 


duction is but one of the ad- 


help you “move metal” at lower cost. Or write: . . 
. m4 vanta t a 
Metallurgical Products Department of General me ok ae oneal 
Electric Company, 11111 E. 8 Mile Avenue, _ Carboloy cemented carbides. 
; You get uniform weight, sur- 


Detroit 32, Michigan. face finish, improved strength 
in the part produced. 











CARBOLOY METALLURGICAL PRODUCTS DEPARTMENT 
CEMENTED sh anreie GENERAL @@ ELECTRIC 


CARBOLOY® CEMENTED CARBIDES « MAN-MADE DIAMOND ¢ MAGNETIC MATERIALS ¢ THERMISTORS © THYRITE® © VACUUM-MELTED ALLOYS 


CIRCLE INFORM-A-GRAM KEY NO. 26 














UCTION 





mented 
ee roll 
quality 





les 


¢- 


\ 


s— 








even sheet 
f Carboloy 
structure is 
xcellent for 
. Carboloy 
Jo jobs not 


t pin— 
ed pro- 
he ad- 
extrud- 
hes of 
rbides. 
it, sure 
}rength 


ED ALLOYS 





OCTOBER 196! 27 


the precision 
cutting tool system 
with built-in 
micrometer vernier 
adjustment 





©) Patented micrometer vernier adjustment! That’s the exclusive feature that makes 

ws DeVlieg MICROBORE cutting tools so fast and easy to set. It’s the built-in feature 
that eliminates trial and error cuts; reduces machine downtime and rejects. Micrometer vernier 
adjustment is also the feature that makes it easy to achieve accuracies impossible or extremely 
difficult to arrive at with conventional tooling. But that’s only part of the story! Write for complete 
information on MICROBORE. Introduce yourself to a system of multipurpose tooling designed 
to deliver the utmost in precision and production from today’s high performance machine tools. 


DEVLIEG MICROBORE « DIVISION OF DEVLIEG MACHINE COMPANY « FAIR STREET « ROYAL OAK, MICHIGAN 


MICROBORE e PRECISION TOOLING CENTER DEVLI -G 
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UNIVERSAL BORING CHUCK i. 


heavy and rigid for all types of rough boring without 
chatter yet accuracy of adjustment adapts it equally 
well to finish boring. Time-tested Universal Collet nose 
holds boring tool much more rigidly and securely than 
set screws while precision and extreme accuracy of 


Tas 





feed-adjustment are obtained by an anti-b ar- 


rangement of feed screw and large dial. 


UNIVERSAL 
COLLET CHUCKS 


combine maximum 
holding power and 
minimum run out 
with simplicity 

of design and 

low price 





The basic collet principle is the same in 
all Universal chucks. Tools gripped in 
these chucks withstand a maximum 

thrust and radial load because the collet 
grips on a continuous surface its full length 
and positively locks the tool. Write 









today for new catalog showing p= 
the complete line of Universal UNIVERSAL FLOATING 
collets and chucks. COLLET CHUCK for horizontal or vertical 


operation is positively protected against destructive 
action of coolant by a seal which prevents entrance of 
compounds into interior of bly. Frictionless ball 
bearing flat springs are adjustable to counter-balance 
weight of the tool. 








UNIVERSAL 
ENGINEERING COMPANY FRANKENMUTH 8, MICHIGA 
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E D LU N D MODEL NPB 


PRINTED CIRCUIT BOARD DRILLING MACHINE 


DRILL PRINTED CIRCUIT BOARDS FASTER, 
CHEAPER, AND MORE ACCURATELY 


Now High Speed, Versatile, Tape Controlled Machine drills Printed 
circuit Boards with amazing accuracy in a 


variety of material at low cost. fs i 
wide y a a = 








This High Production drilling machine is actually 
16 drills in 1, it drills four boards or stacks of boards simultaneously, 


operating at 50 cycles per minute under average conditions. Time Saving Versatility 
is featured with 4 independent air feed units in each drilling cluster, each unit 
capable of carrying a different drill size and operating at spindle speeds up to Printed Circuit Boards 
22,000 RPM. The Tape Controlled point positioning table and drill units assure Drilled on Edlund Machine 
maximum accuracy and reliability. Now drilling speed and size changes are done 
automatically, eliminating time consuming manual tooling and set-up. 


EDLUND PROGRAMMER PREPARES 
TAPE DIRECTLY FROM ART WORK 


This unique Programmer prepares 1” 8-channel tape DIRECTLY 
from the draftsmen’s art work at a LOW INITIAL and LOW UPKEEP 
cost. 

ELIMINATE MASTER BOARDS and SAVE by preparing tape directly 
from art work. HIGH SPEED PERFORMANCE locates up to 30 posi- 
tions per minute. MAXIMUM ACCURACY AND RELIABILITY are the 
result of the unique design which corrects errors in the art work and 
keeps the programming process on the desired grid automatically. 
INDEPENDENT OPERATION permits tapes to be prepared when 
drilling machine is in use. COMPLETE VERSATILITY is provided by 
precision interchangeable slides allowing the Programmer to handle 
grid sizes down to .025” including unusual grids. 


Write for FREE Descriptive Bulletins 


EDLUND 


MACHINERY COMPANY 


Division of Harsco Corporation Cortland, New York 
Ediund Model TPR Programmer for Tape Ediund Representatives in Major Cities CIRCLE INFORM-A-GRAM KEY NO. 29 
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DOLLARS 


Buys this CLAUSING Vertical Miller 


And look what you get! 





1, ACCURACY VERIFIED to within TENTHS-— 
e Spindle taper (internal) runout within 
.0002” at spindle nose. 


e Spindle square with table, front to rear, 
within .001” TIR in 5” circle. 


e Top of table square with column ways 
within .0005” in 6” travel. 


e Table T-slots parallel to table dovetail 
ways within .0005” in 8” longitudinal 
travel. 


These and other tests showing exact indi- 
cator readings are on the report accompany- 
ing your machine. 


2. VERSATILITY — The Clausing mills, drills, 

bores, reams, and shapes .. . at all angles 

. with one work set-up! It’s perfect for 

general production, experimental, layout, 
and light jig-bore work. 


3, EFFICIENCY — Users report that ‘‘the Claus- 
ing is the easiest to set up, get around and 
operate of any mill . . . and it has sensitivity 
you don’t get in larger machines—a mighty 
important factor when using small cutters.” 


Make any comparison you want... We're 
sure you’ll agree the CLAUSING vertical mill 
is truly an outstanding machine tool value! 
Write for a catalog today. 


OUTSTANDING VALUES IN PRECISION MACHINES 


CLAUSING 


DIVISION OF 
ATLAS PRESS COMPANY 





10-118 N. PITCHER STREET, KALAMAZOO, MICHIGAN 
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EX-CELL-O©O Contour Projectors 
Give You 98% More Capacity 


Ex-Cell-O Models 14-5 and 30 give you capacity to 
accept and optically gage much larger parts than is pos- 
sible with other contour projectors,—and without reposi- 
tioning on the table! 

A full 8” of table travel in both horizontal and vertical 
planes, together with 3” of focusing travel is standard on 
these Ex-Cell-O Models. Every point within this “block” 
can easily be brought into focus on the screen. 

Here is real capacity,—192 cubic inches,—98% more 
than the nearest standard model! Enables users to stage 
shafts 16” in diameter, (and larger in some cases), and 
1614” in length on the standard work table with standard 
centers. Any point along the part contour can be optically 
gaged with convenient table movement. 


““Cubage” isn’t the only Ex-Cell-O capacity Plus! You 
get constant 8” of working distance (lens to focal plane) 
—20% more than other standard projectors. Full 8” of 
vertical measuring travel. Constant throat clearance, 
(collimator lens to front projection lens), of 1714” on 
the Model 14-5; 16” on the Model 30;—and Ex-Cell-O’s 
rugged, heavy duty tables enable you to stage parts weigh- 
ing up to several hundred pounds. 

When you are ready to talk about Contour Projectors, 
compare feature for feature! There is an OGP Repre- 
sentative near you to demonstrate Ex-Cell-O’s many 
PLUS values. Call or write. In the meantime, let us send 
you “43 Reasons Why EX-CELL-O Contour Projectors 
are the First Choice of Industry.” 


You Can Purchase Ex-Cell-O Contour Projectors on Conventional 
Terms . . . Deferred Payment Plan... or Lease With or Without 
Purchase Option. Select the Plan Best Suited to Your Needs. 


Manufactured by EX-CELL-O Corporation at Detroit, Mich. 
SOLD AND SERVICED BY 


OPTICAL GAGING PRODUCTS, ING. 


26 FORBES STREET 


ROCHESTER 11, 


(A subsidiary of EX-CELL-O Corporation) 
CIRCLE INFORM-A-GRAM KEY NO. 31 
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ELERODA D1&D15 


ELECTRICAL DISCHARGE MACHINES 








High Speed: J 
Unique Ve 
tailorgd ' 








ty: Machines are b 
At user’s applications. 
draulic Servo: Electric 
Generator (EPL-500) 











CHARMILLES 


CHARMILLES ENGINEERING WORKS, LTD. 
GENEVA, SWITZERLAND 


Sales & Service Distributors: 





NEW YORK: CHICAGO: LOS ANGELES: 
TRIPLEX MACHINE TOOL CORP. BRETT MACHINERY CORP. HAHN, HALLETT & WILLCUT MACHINERY CORP. 
25-20 43rd Ave. 639 West Madison St. 3620 Santa Fe Ave. 
L.I. City 1, N. Y. EMpire 1-1700 Oak Park, Ill. VIllage 8-1913 Los Angeles 58, Calif. LUdlow 3-6401 


CIRCLE INFORM-A-GRAM KEY NO. 32 








gS 








OCTOBER 1961 





THIS CABINET HOLDS THE ANSWER t 
’ ting storage f parts + . 


sub-assemblies 


oom 


) THE MAXIMUM. [ 


You can start your Vidmar facility with one or more cabinets. All units are 
modular in design—can be arranged, re-arranged, and added-to as required. 
Drawers are interchangeable within each cabinet or other Vidmar cabinets, 
and a specially designed and constructed suspension and extension system 
assures strength and stability. Drawers hold up to 400 lbs. each, without 
sagging, even when fully loaded. 

Before you revise or add to your storage facilities, or plan the storage in new 
construction, it will pay you to look into the time- and money-saving advan- 
tages of Vidmar. Write today: Vidmar, Inc.,.2326 Reach Rd., Williamsport, Pa. 


{| i aad CAB | N ETS Division of Volkert Stampings, Ing, 
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Provides individualized atten- 
tion, adequate assured supply, 
maximum performance at 
minimum costs. If your com- 
pany uses milling cutters and 
blades, either the “Grind” or the 
“‘No-Grind”’ type, you should know 
about the first full-range approach, 
by any qualified source, to lower 
blade and cutter costs and to im- 
prove tooling performance. It pro- 
vides service and attention superior 
to that available from any other 
blade source. 


What the Ingersoll Blade Back- 
up Service is. The Ingersoll Blade 
Back-Up Service is an exclusive 
system designed to meet the objec- 
tives of the four groups of people 
concerned with cutting tool per- 
formance and costs: Purchasing, 

Tool Engineers, Shop Operating 

people, and Management. 

e It assures the most economical 
blades to achieve the desired 
results 
It leads to better, lower-cost 
tool maintenance 
It permits reduced tool inven- 
tories, yet eliminates the dan- 
ger of shortages and shutdowns 
It offers prompt emergency 
service when needed 










NO GRIND 


Nd od a 


INGERSOLL’S 
NEW 
BLADE 
BACK-UP 
SERVICE 


e It gives you the benefit of re- 
search and development lead- 
ing to new and improved cut- 
ting performance 


It assures the availability and 
fast delivery of the right blade, 
in the right place, at the right 
time 


How the Ingersoll Blade Back- 
up Service works. Close coopera- 
tion between the customer and The 
Ingersoll Cutter Division can bring 
about spectacular results in cost 
reduction and in performance im- 
provement. The Ingersoll Blade 


TO 
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Back-Up Service permits reduced 
inventories in the plants of cus- 
tomers cooperating in this program 
backed up by stocks maintained by 
Ingersoll. The procedure includes 
a careful analysis of each opera- 
tion, maintenance practices, inven- 
tory policies, performance require- 
ments, and cost objectives. It 


includes the primary interests of 


operating, stores, purchasing and 
management personnel. 


It often involves the development 
of new blades or cutters, the revi- 
sion or elimination of grinding 
methods and equipment, and the 
modification of replacement stocks 
and reduction of inventory. Yet, 
it affords the advantages of quan- 
tity purchases of requirements pre- 
established by analysis of usage 
data. 


No company offering cutters and 
blades is better equipped for full- 
range service and complete re- 
sponsibility than Ingersoll. Ask to 
have an Ingersoll sales engineer 
give you complete information 
about Ingersoll’s Blade Back-Up 
Service. Write: The Ingersoll 
Milling Machine Company, 
Cutter Division, Rockford, Ill. 
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Typical major chuck developments 
that come to you from SKINNER 


6 el i awa 


A 


Packaged power chucking assemblies are available for Atlas, Cintilathe, 
Hardinge, Logan, Regal, Sheldon, South Bend, and many similar lathes. 
Assemblies are also available for Brown & Sharpe and similar automatic 
and hand screw machines to permit chucking of cold drawn parts, small 
or odd shapes and castings. Packaged assemblies consist of chuck with 
two or three jaws, threaded drawbar and drawtube, rotating air cylinder, 
cylinder adaptor and necessary mounting for the individual machine. 





Extra-heavy-duty Wedge-Screw chuck combines best features of power 
and hand chucks. It develops tremendous gripping power, high accuracy 
and repeatability by a unique principle. When the lug-type pinion is 
turned manually or by a power wrench, it engages the gear plate causing 
the screw to move the wedge. The force of the wedge on the jaws holds 
the work with tremendous power. 
This Wedge-Screw chuck has such useful features as: 
Accuracy —within .0O1 total indicator reading 
Repeatability —within .0005 total indicator reading 
Complete Range—no size limitation 
Many other features including over-tightening and operator pro 
tection, sealed operating mechanism, automatic lubrication, etc. 


For complete details about packaged power chucking assemblies, 
indexing chucks, wedge-screw chucks, +GF+ Work Drivers, other 
chucks and chuck equipment, contact your Skinner Representative 
or Distributor, or write us at the address below. 


Heavy-duty power chuck with jaws that index free, 
under full pressure. Indexing is simple, easy, and fast 
The operator can index manually without touchip 
the work or releasing the pressure. Jaws are indexe: 
by means of a lock screw and slide plate. Note th 
size and shape of the indexing pin. It fits firmly an; 
positively into the indexing plate so that extrem 
accuracy of indexing is assured. 





mechanisms. As a result, you can index more position 
and smaller index angles. There is no need to buy. 
new chuck for different indexing positions becays 
index jaws or index components can be interchanges 
quickly and easily. 

This new Skinner chuck is available in all bod 
diameters from 12” through 36”. 





+GF+ Work Drivers distributed by Skinner, are | 
best clamping devices available for driving rough 
smooth blanks between centers. Eccentric jaws wit 
floating spring action hold firm, and any increase 
cutting tool pressure and or spindle speed automat 
cally increases the holding power of the work driv 
The jaws are easily reversed to accommodate chang 
direction of spindle rotation. 

The protective hood covers all mechanism 
provides means of manually opening and closing ja’ 
A slight turn of the hood, with surface cross-hatche 
for sure grip, opens jaws and holds them open um! 
work is placed between centers—another turn releas 
jaws to grip work. +#6F# Work Drivers are availal 
to hold work ranging in diameter from !!," to 

Maximum eccentricity of any piece is *,". I 
ished adaptor plates or rough castings are availal 
for mounting on all types of machines. 





THE CREST OF QUALITY 


THE SKINNER CHUCK COMPANY «+ NEW BRITAIN, CONNECTICUT, U.S.A. 
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G ORT 


rd: 
MT BREATEST SPEED 
i! RANGE 


IN VERTICAL MILLING 


65 tc 4600 rpm 


\ GORTO VARIABLE SPEED HEAD 
PW Model 1-22 Mastermil 


¢ The ideal head for milling high tensile strength alloys with maximum 
cutter efficiency. 

¢ Remarkably smooth spindle operation throughout entire speed range 
from 65 to 4,600 RPM ... insured by unison-mechanical change of 
pulley diameters, with positive control. 

¢ Guaranteed high precision spindle of interchangeable self-contained 
design. 





; : ‘ ; : Write for Bulletin No. 2699 
* Direct reading spindle speed dial provides fast speed selections. jor saan inaeinaaneal 


* Maximum torque in low speeds through back gear design. new veriable speed head 


i and Gorton Mastermil. 
* Dial-type down feed—infinitely variable .250 to 4.000 inches per min- 
ute with built-in over-running clutch for feeding against positive stop. 


¢ Traditional GORTON quality in every detail. 


scorse GORTON macwine co. 


1210 RACINE STREET, RACINE, WISCONSIN 
Milling, Die Sinking, Profiling and Engraving Machines with Matwal Hydraulic, Electro-Hydraulic or Numerical Guidance Systems 











SINCE 1893 Special Machines and Automated Transfer or Indexing Machines. Cutting Tools and accessories...Defense and special products 
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The ERICKSON Collet Chuck Manual is free. 
It lists and describes all models of standard 
collet chucks. In addition, dozens of special 
collet chuck designs are shown. It is a store- 
house of tooling information and ideas, yours 
for the asking. 





Simply grip on the flutes*—get any extension 
you need! 


Save tool costs! Why pay a premium for 
screw-machine length? Why put up with the 
virtually no regrind life of center-drill length? 
When you use ERICKSON collet chucks you 
buy only one drill length—stock only one 
drill length—and get the regrind bonus of 
full-length jobbers drills! Three drills for the 
price of one! 


Minimum drill projection means longest tool life, more 
parts per grind and highest accuracy. Just set inner 
stop screw to give the projection needed. Use full job- 
bers length drills, even for center-drilling applications. 


* The collets in ERICKSON Collet Chucks are slotted 
at both ends—collapse evenly over their entire length 
—grip drills on the flutes to within 0.0005 in. concen- 
tricity! You get the long tool-life benefits of short drill 
projection (as highas 5:1) yet buy only jobber’s length 
drills. Investigate ERICKSON Collet Chucks for your 
applications. They are available in a wide range of 
sizes and models, with taper, straight, or special shanks. 
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The Magazine of Metal Working Methods 


Thanks to Public Relations 


Every item in each issue of Tooling 
& Production is published only 
after serious and careful consider- 
ation with regard to its value to 
you. 

Perhaps you have prepared an ar- 
ticle, a paper or a report and know 
that your first gathering of infor- 
mation, pictures and drawings usu- 
ally is not complete. You have to 
dig for more material to assure 
clarity. 

While making the preparation, you 
come to understand the subject 
well, but you spend hours with it. 
What about the busy executive 
who reads fast with good compre- 
hension? Chances are he will need 
more and better aids for his quick 
in-and-out perusal. This is where 
the public relations people should 
receive commendation. 

Whether they be advertising man- 
agers, directors of public relations, 
vice presidents in charge of mar- 
keting, account executives, chief 
engineers, plant engineers or re- 
search personnel, we are deeply 
indebted for the quick, honest ef- 
fort they make to service our 
additional information needs. The 
willingness these people display 


at every request is unusual. Our 
thanks to them for past and future 
help. 


When we first get the thought that 
a certain area of metalworking 
should be covered in a feature, we 
may feel we know what is needed 
for a clear presentation. It usually 
becomes evident in a short time 
that more information and certain 
other illustrations would make a 
stronger story. Then the corres- 
pondence flies, and telephones ring. 
In a short time, many times over- 
night, we have the request in hand. 
Thanks also, Mr. Public Relations, 
for your blind trust that your ef- 
forts will come out all right in 
print and that they will finally be 
published. We try to suggest real- 
istic publication dates during in- 
ception of articles, but we do miss 
once in a while. 


Most public relations people pick 
their magazines well, which makes 
it difficult for us to turn down 
stories submitted. When we do re- 
ject a story, it’s usually because 
we want to be honest with you 
and your effort. We can’t run them 
all. 


Whhin.S®, 


Editor 
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FOR ACCURATE 
LOCATING 
USE 


UNIVERSAL 
LOCATING PINS 


Universal Locating Pins assure quick, accurate 















locating throughout even the longest production 
runs. They're hardened and ground to extremely 
close tolerances . . . precision made to give long 
service life for much less than the cost of ordinary 


tool-room pins. 


Press fit, threaded or lock-screw types, round or 
relieved, are stocked in all stand- 
ard sizes for immediate delivery. 
Write for catalog detailing lo- 
cating pins plus other Universal 


production tools. 


Lock Screw Pin 









Relieved Press-Fit Pin Threaded Pin 


212 
OTHER PRECISION-BUILT COST SAVING UNIVERSAL PRODUCTION TOOLS 


= | es 


Floating Chuck Standard Collet Chuck 
f 
- Noe,“ 











. “Kwik-Switch” 
Boring Chuck Tool Holder 


Standard Drill Bushing Wedge-Lock 
Production Vise 


UNIVERSAL ENGINEERING COMPANY, FRANKENMUTH 8, MICHIGAN 
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Bore honing machine developed by Barden uses 
gimballed workholder for finishing superprecise bearings. 


The Evolution of 
20-Millionths Bearings 


THE U.S. INTERCONTINENTAL 
Ballistic Missile program has fos- 
tered a tenfold advance in preci- 
sion bearing accuracy, dictated by 
the exacting needs of inertial gui- 
dance systems. 


One firm that met the challenge 
to advance 20 yrs_ practically 
“overnight” is the Barden Corp., 
Danbury, Conn. Barden engineers 
established a number of new meth- 
ods at the outset of the program. 
They evolved new ways to chuck 
parts during critical grinding oper- 
ations. They removed only small 
amounts of stock during final 
grinding and lapping and thus 


minimized stresses. They devel- 
oped machine-driven gages for 
measuring critical dimensions, 
since measuring millionths re- 
quires eliminating operator-in- 
duced errors. They conceived and 
built a new honing machine in five 
months, and then the company was 
ready for volume production. 


Production Procedures Today 


Standard and special production 
procedures are used interchange- 
ably at Barden. Inner and outer 
rings are rough-formed in auto- 
matic spindle machines, a standard 


operation. After secondary machin- 
ing, the parts move to heat treating 
and grinding. Rough grinding tol- 
erances are 1 to 2 tenths, the same 
as finish grind for standard preci- 
sion bearings. 

Upon completion of the grinding 
cycle, parts are additionally heat 
treated, then processed again 
through the standard manufactur- 
ing steps. This is done on special 
grinding and lapping machines 
tooled and tuned to hold vital tol- 
erances. 

A newly developed machine 
hones the bore of the inner ring 
to the specified 0.000020 tolerance, 
and near-perfect roundness. Yet 
the bore squareness established by 
previous grinding operations is not 
disturbed. 

Presentation of work to the hone 
is the quintessence of this phase of 
the program. Figure 1, both hone 
and bearing ring are free to float 
and follow the squareness estab- 
lished in the previous operation. 
The hone, a conventional tool, is 
mounted on a universal joint. The 
ring is mounted in the core of the 
three-gimbal workholder, with the 
center and inner gimbals being free 
to move as the hone operates. 
Gimbals, originally designed for 
sleeve bearings, were redesigned 
to use ball bearings, after their 
freedom of movement became re- 
stricted. 


Lubrication, Special Gages 


The oil-impregnated phenolic 
ball retainers of the bearings get 
special treatment because they 
serve not only as ball separators 
but also as a lubricant source. They 
carry only a few milligrams of oil 
on the initial charge which must 
suffice for thousands of hours of 
service, since it’s seldom possible 
to relubricate bearings once they’re 
installed in a component. Standard 
boring and deburring procedures, 











Fig. 2 This motor-driven gage 
measures parallelism of inner ring 
raceway with side at the same time 
radial runout is gaged. Each fine 
vertical line represents 10 mil- 
lionths deviation. 


but to far finer tolerances, are used 
in the early manufacturing stages 
of the retainers. After dimensional 
gaging, they are examined and 
further deburred under micro- 
scopes. 


Barden designed a whole new 
group of gages for the 20-mil- 
lionths program. They use motor 
drives and recorded readouts. Af- 





ter grinding operations, power- 
operated gages take the place of 
hand-operated ones. Readings are 
recorded on calibrated charts to 
eliminate individual operator in- 
terpretations. 


Fanatical attention is paid to 
cleanliness. A special white area 
is used for assembly and packag- 
ing. After each operation, parts are 
spray-washed and scrubbed. 

Just before assembly, the fin- 
ished inner and outer rings are 
gaged and sorted according to dif- 
ferences of a few millionths. Balls 
are also classified according to size. 
An inner ring, outer ring, retainer 
and balls, all of matching relative 
dimensions, are assembled to form 
a 20-millionths ball bearing. Ac- 
tual contact angle is measured to 
insure proper operation of the 
bearing, since contact angle is crit- 
ical for proper bearing operation. 


Torkintegrator 


Another Barden-developed in- 
strument, the ‘“Torkintegrator,” 
takes over after assembly. It mea- 
sures the force required to over- 
come internal bearing friction. A 
preload gage, another Barden de- 
sign, measures stickout of inner 
ring to outer ring under a specified 
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thrust load, a dimension furnished 
as part of the documentation of 
the bearing. 


After final testing, each com- 
pleted bearing is reimpregnated 
with the precise amount of oil to 
replace oil loss in testing and 
cleaning. The finished bearing 
travels in a sealed polyethylene 
envelope, plus a sealed foil bag. 

Each bearing is numbered seri- 
ally, as are its inner and outer 
rings. When shipped, each bearing 
is accompanied by the compilation 
of recorded data as evidence of 
compliance with dimensional and 
functional specifications. A sepa- 
rate tally sheet lists the critica} 
dimensions for inner and outer 
rings to the nearest five millionths 
of an inch. Usually dimensions 
have variations less than the allow- 
able 20 millianths maximum, many 
being accurate to 10 and even 5 
millionths. Balls are controlled to 
3 millionths. 

The case history of each 20- 
millionths bearing installed in in- 
ertial guidance gyros is maintained 
at Barden, along with duplicate 
data, the climax to the more than 
100 precision manufacturing, as- 
sembly and inspection operations 








Hypodermic needles are turned 
out faster, and they’re less likely 
to cause discomfort in use, thanks 
to a high velocity abrasive deburr- 
ing process working at Vita Needle 
Co., Needham, Mass. 


The machine doing the deburr- 
ing is the industrial Airbrasive unit 
made by S. S. White Industrial 
Div., New York City. It propels 
abrasive particles at 1100 fps. The 
machine permits Vita to handle 
100 needles at a time instead of 
the old one-at-a-time hand probe 
deburring method. 


The new technique has boosted 
needle production 10 to 12 times, 


to assure a higher quality needle, 
one that has smoother edges and is 
free of residual burrs and slivers 


A Shot in the Arm for Production 


within the lumen or hole. Addi- 
tionally, the intersection of the 
bevel plane with the ID at the 
heel of the needle is much less 
likely to “cut a plug of flesh” 
while being injected, according to 
M. N. Hartman, Vita’s production 
manager. 

Material being cut is Type 304 
stainless steel, with tubing ranging 
from 0.109 to 0.010 dia, and wall 
thickness from 0.002 to 0.012. Or- 
dinary shop air, filtered by a spe- 
cial S. S. White filter-drain, can 
be used to propel the abrasive 


Airbrasive deburred needle on right 
compared with one still to be 
deburred. 


stream of 50 micron aluminum 
oxide. 

S. S. White officials say their 
Airbrasive unit is also suitable for 
cutting or abrading hard brittle 
materials, e.g., cutting ferrite, sili- 
con and germanium; cutting shapes 
from tungsten sheet 0.005 thick. 
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Largest concentration of a single type of tape-controlled machine at 
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Wichita is this row of five Milwaukee-Matics. 


Automatic Manufacturing 





Gain Confidence 


from a Veteran 


MANUFACTURING PLANNERS 
continue to watch the potential of 
numerical control as a means to 
slice tooling and production costs. 
They are increasingly inclined to 
seeks ways NC can save them 
money, in terms of real experience 
in plants where the tape control 
technique has been given a signi- 
ficant workout. 

NC specialists at the Wichita 
Div., Boeing Company, have been 
working with tape technology 
for more than four years. They’ve 
worked with all phases of NC and 
by this time have collected a mas- 


Three skin mills, like this one 
using magnetic tape and GE con- 
trols are largest of the Wichita fa- 
cility’s NC units. They do close- 
tolerance milling of giant aircraft 
wing skins. 


sive amount of comparative cost 
data. Although Boeing-Wichita is 
best known for its skill and effici- 
ency as an aircraft manufacturer, 
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its NC experience is not limited to 
the fabrication of aircraft parts 
Since establishing the Boeing Ap- 
plied Computing Services (BACS) 
at Wichita, the company has done 
work in areas including the auto- 
motive, electricai, ceramic and 
missile fields. 


Boeing now has 19 tape-con- 
trolled machines working at the 
Kansas plant. These include five 
Kearney & Trecker Milwaukee- 
Matics using the GE punched tape 
system; three K&T profilers with 
Bendix punched tape; two Jones & 
Lamson turret lathes with punched 
tape by J&L; three K&T skin mills 
with GE magnetic tape; one Morey 
profiler with GE magnetic tape: 
one Pratt & Whitney three-spindle 
Keller with Bendix punched tape, 
and four DrivMatic riveters using 
film photo-electric control. Pro- 
duction use of this variety of ma- 
chines has given the company an 
unusual command of the field, and 
additional units are on order. 


Boeing NC veterans have con- 
cluded that the money-saving as- 
pects of tape control are these: 
(1) It reduces machining time, (2) 
requires less setup time, (3) cuts 
down on rejects, (4) helps keep 
inventory down, (5) reduces lead- 
time, and (6) holds down tooling 
costs. 


All these advantages should ac- 
crue if a plant, in entering the NC 
field, operates the program in a 
fully coordinated and well-advised 
way, with provision made for the 
plant’s particular requirements, 


and the whole program launched 
according to the advice of experi- 
enced consultants. 














Newest NC installation consists of two J&L turret lathes controlled 


by punched tape. 


Some Specifics on Savings 


(1) As for machine time, Boeing 
found that on one of the first air- 
plane wing spars machined by tape 
control, the time was cut by more 
than 87°. 

In milling a fitting tee, the com- 
pany found that the machine time 
of 39 min/part via conventional 
method was cut to 12 min when the 
work was done on the Milwaukee- 
Matics. 

(2) A comparison in machine 
setup time was made in preparing 
to fabricate a forged aluminum 
vent splice fitting for the B-52 
heavy bomber. It took 18 hrs by 
conventional methods, 10 hrs on 
an NC machine. 

(3) When reject volume is held 


down, savings mount rapidly. Con- 
sistent accuracy is one of the char- 
acteristics of a good NC program, 
Boeing has found. They cite an ex- 
ample of close-tolerance work done 
on an 80-ft wing skin. In this case 
the mill took 19 lbs of weight off 
the skin. Part thickness tolerance 
was 0.010, but only 0.003 of the 
tolerance was used by the tape 
method. 


Much of the hour-after-hour ac- 
curacy of the NC machine results 
because the human fatigue factor 
(and concern) are removed from 
the process. Machine operators are 
relieved of the responsibility and 
strain in the constant control and 
maneuvering of the machine, with 
the result that the output is auto- 
matically of higher quality. 
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(4) Material inventory is re. 
duced because parts are made fast- 
er on fewer machines. This means 
that a smaller amount of metal js 
found around a plant at any one 
time. In an age when expensive 
and high-capability metals and 
alloys are in much wider use, this 
factor assumes considerable jm- 
portance. 

(5) Boeing recently encountered 
a situation in which the leadtime 
advantage of NC was dramatically 
illustrated. A subcontractor re- 
ported that he was facing a tight 
production schedule on stainless 
steel parts of a highly complex con- 
figuration. Boeing produced the 
parts with its 3-dimensional WAL- 
DO (Wichita Automatic Linear 
Data Output) program on a K&T 
profiler. It required only five days 
to complete the entire procedure of 
programming, computer processing 
and tape-making. The first parts 
were quickly machined after the 
program was ready. 

Other records show that on one 
of the complex airplane wing com- 
ponents, leadtime between blue- 
print and start of fabrication was 
formerly 28 days. The tape process 
reduced it to four days. 

(6) Tooling costs go down in an 
NC plant, mainly because the tool- 
ing can be much simpler than con- 
ventional tooling. Pins and clamps 
on flat plates are common. As a 
result, the skills required for han- 
dling tooling on tape-controlled 
machines are less advanced than 
on conventional mills. 

Perhaps the best indication of 
the company’s confidence in tape 
equipment is that they continue to 
install more NC units. Boeing is a 
large company but there is plenty 
of evidence that small companies 
can also profit. 





Fast, Automatic Forging 


An automated forging press sys- 
tem has demonstrated capability 
to at least double production ca- 
pacity while reducing manpower 
requirement for the operation by 
one half. 

This is a complex developed 


by AmForge Div., American Brake 
Shoe Co., and consists of a high 
speed heating furnace coupled 
by special billet handling equip- 
ment to a stock 2500-ton Erie 
press which has been automated by 
AmForge. In addition to the obvi- 
ous cost advantages, a further sav- 
ing is realized through reduced 
exposure to atmosphere because of 
faster heating and handling tech- 


niques. This results in a marked 
reduction of scale formation, per- 
mitting forging to closer tolerances, 
and virtually eliminating the need 
for further finishing operations. 

The press complex is producing 
track links for crawler tractors. 
However, its use to produce other 
high-volume items, such as auto- 
motive gears and high pressure 
fittings, is foreseen. 
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More Flexible Assembly 
with 
Single Spindle Riveters 


FOR SOME PLANTS, single spin- 
dle machines still offer advantages 
over multi-spindle and multi-sta- 
tion machines. Theoretically, a 
man can set twice as many rivets 
on a double spindle machine as on 
a single spindle model but posi- 
tioning problems, machine utiliza- 
tion rates, and other factors affect 
the economics of machine choice. 

The most obvious advantage of 
the single spindle is lower initial 
cost. Then there are times when 
joint configuration or nature of 
the product make multiple riveting 
impractical. Another point is the 
greater flexibility of single spindle 
riveters; each can handle a greater 
variety of jobs, and can be changed 
over quickly from one job to an- 
other. 


Single spindle riveters are preferred 
for assembly operations at Keystone 
Camera. They provide maximum 
flexibility in meeting intermittent 
production needs. 


This last point is of special im- 
port to production specialists at 
Keystone Camera Co., Inc., Boston, 
Mass. The firm makes numerous 
models of cameras, projectors, and 
photographic gear. A camera has 
nearly 500 different parts, and a 
projector close to 1000. Joint de- 
sign varies. Part finish varies. 
Runs in a particular model usually 
are not long enough for continuous 
production. Riveting operations are 
distributed throughout the plant 
to facilitate smooth flow of prod- 
uct being processed. 

Despite these conditions, the 
plant is able to use riveting ex- 
tensively to hold joint costs at a 
low level in line with overall pro- 
duction costs which enable the 
company to prosper in a highly 


45 


competitive field. These practices 
are partially responsible: 


® Recognition of assembly as an 
important aspect of design. Early 
in the design stage, an analysis is 
made to determine which assembly 
process, technique, or fastener will 
be most suitable. 


Points of evaluation include: 1) 
appearance, especially if assembly 
is exposed to view, 2) quality — 
strength, holding power, etc., 3) 
effect of part configuration, e.g., 
limited access, 4) adaptability of 
process or fastener to in-line as- 
sembly, and 5) joint cost. 


In most cases, the decision is 
made jointly between engineering 
and production, with quality and 
cost being emphasized. 


® Designing for preselected stand- 
ardized fasteners. Tubular, semi- 
tubular or split rivets of 46, *42, or 
%” dia are employed, and lengths 
are standardized. Oval heads are 
usually used, and finishes are con- 
fined to chromium, nickel or cad- 
mium plate. Further standardiza- 
tion is pursued, and activities of 
the Tubular and Split Rivet Coun- 
cil in this direction are studied. 
Reduced fastener inventories, few- 
er stock-outs, and even greater 
flexibility in tooling and machine 
usage are the goals. 





This article is presented in cooperation with the 
Tubular and Split Rivet Council. 
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* Teaming up single spindle ma- 
chines for multiple operations on 
one part. This applies to setting 
two or more rivets simultaneously 
in one part, or arranging the ma- 
chines in tandem so sub-assembly 
can be advanced quickly from one 
operation to the next. Depending 
on the nature of the job, one op- 
erator often operates both ma- 
chines. 

® Use of machines where required, 
and relocation when production 
needs change. Rather than colon- 
izing the riveting operations, the 
machines are located in line with 
other operations on the particular 
sub-assembly. When run is com- 
plete, or model requirement tapers 
off, the riveter is pulled and 
shifted to another line. 





Keystone prefers powered single 
spindle machines that automatical- 
ly feed and set the rivet once the 
operator trips the cycle. Most of 
these are electro-mechanical types 
that give fast cycle time and can 
be easily plugged in or out of 
power lines when moved. Bench 
or pedestal single-spindle models 
present no size or weight obstacle 
to relocation. 

In one typical case, prior as- 
sembly by self-tapping screws 
driven by air was at a rate of 0.571 
hr/c. Changing to machine-set riv- 
ets reduced time to 0.240 hr/c, a 
time saving of nearly 60%. 
® In-plant instruction of operators 
on specific jobs, and orientation of 
new operators in riveting machines 
and methods. These practices are 
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continued by provision of a job 
sheet for each operation. This lists 
components to be assembled; size. 
type, and quantity of rivets to be 
used; schematic of physical ar- 
rangement of parts relative to ma- 
chine; preferred sequence of riy- 
eting; and expected assembly rate. 
Operator is free to request changes 
to accommodate his or her ideas 
on improvement of the technique 


* + - 


There is nothing revolutionary 
about any of these practices, but 
collectively they enable Keystone 
to rapidly adjust their production 
sequences to accommodate new 
products and effects of changing 
markets . . . without major equip- 
ment investment and without loss 
of efficiency. @ 





Act of Confidence 





Howard T. Christanson, Ma- 
chinery Sales Co. president, hands 
Ernie Noren, Sales Manager of 
Bridgeport Machinery Co. of 
Bridgeport, Conn., an order for 
600 Bridgeport machines. 


Present at the signing, in addi- 
tion to Christanson and Noren 
were Machinery Sales Executive 
Vice President Nathan Troop, and 
Vice President in charge of Sales, 
Kimball Smith. Troop stated that 
the anticipation of an early eco- 
nomic upturn and new defense 
contracts prompted the order. Mr 
Noren assured Machinery Sales Co 
of Los Angeles, fast delivery. 

Machinery Sales Co., located at 
2838 Leonis Blvd., Los Angeles. 
Cal., has been distributing machine 
tools to the West for 20 years. 





Cost Reduction ABC’s 


COST REDUCTION GUIDE FOR 
MANUFACTURING MANAGE- 
MENT, by H. Clifton Morse and 
E. E. Wyatt. Published by Wyatt 
& Morse, Inc., 332 S. Michigan 
Ave., Chicago 4, Ill., 1961, 244 
pages. 

“This Cost Reduction Guide is 
dedicated to .. . helping manufac- 
turers do things better in order to 
make a profit.” 

It grew from the authors’ ex- 
perience as consultants in planning. 


organizing and promoting success- 
ful cost reduction programs. It in- 
corporates the best cost reduction 
methcds from more than 50 com- 
panies with whose programs the 
authors are familiar, and whose 
cost reduction specialists have con- 
tributed their ideas. 


The World of Castings 
ENGINEERED CASTINGS, by 
Glenn J. Cook. Published by Mc- 
Graw-Hill Book Co., Inc., 330 W. 
42nd St., New York 36, N.Y., 
1961, 257 pages, $8.50. 
Though primary emphasis is giv- 


en to the use of engineered cast- 
ings here, there is useful informa- 
tion also on how to design, make 
and buy them. 


Mr. Cook is marketing manager 
of General Electric Company's 
foundry department. His topics in- 
clude sand molding, shell molding, 
investment casting, die casting, in- 
spection and testing, vacuum cast- 
ing, materials, casting design and 
tolerance and foundry selection 
Unlike many current texts, the 
book considers all modern metals 
and processes applicable to casting 
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The Ford Motor Company uses 


this seven unit, 14-spindle ma- 
chine to mill, drill, countersink, 
and tap at a rate of 300 parts/hr. 
A 63” index table holds 8 work 
fixtures with power clamping and 
automatic unclamping. The work 


rests on its finished face and is 
located on pins. The clamps are 
actuated by spring-loaded rams. 

Two horizontal units rough and 
finish-mill the throttle body face. 
The finish mill rotates at 3600 rpm 
for a 50 rms finish. Five vertical 





A Kingsbury Center Column 
... and 300 bodies/hr 


units finish six holes; the last one 
has a mechanical probe for broken 
taps before finish-milling. In the 
event taps are broken, the table 
stops and a light glows on the 
operator’s panel. For additional in- 
formation, circle No. E10. 





Colossal Pressure 


A titan, commonly known as a 
“bulldozer” and said to be the 
largest horizontal forming press, 
shapes steel in larger pieces than 
previously possible. 

Built by Lake Erie Machinery 
Corp., Buffalo, N.Y., a subsidiary 
of Bell International, the bulldozer 
has been installed at Adams Div., 
LeTourneau-Westinghouse in In- 
dianapolis. Credited with a total 
ram pressure of 2550 tons and a 
6 ft ram travel, the unit is hard at 
work forming frame members, 
mold boards and other components 
for giant earth moving equipment. 
The three 850-ton presses that 
comprise it work in unison, or in- 
dependently. A track allows rail- 
roading of outside units to desired 
locations throughout the plant. The 





press is 20 ft wide in its three-in- 
one nature, 27 ft long and 12 ft 
high. Each unit has a 60-hp motor 


and starter and each motor drives 
an oilgear 44.6 gpm pump. Circle 
Inform-A-Gram No. El. 
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Manhours to Minutes 











FABRICATION TIME HAS BEEN 
reduced from several manhours to 
one minute by using automatic 
welding and forming machines. 
This development by United Weld- 
ers, Inc., Bay City, Michigan, al- 
lows production of joists to order, 
rather than for stock. Coils of 
strip and rod, the machine’s raw 
materials, will be stocked rather 
than the complete joists. By this, 
storage space will be drastically 
reduced and intermediate handling 
will be almost eliminated. 
Fabrication cost, which repre- 
sents a substantial part of the 
total cost of a joist, has also been 
materially reduced and designs 
have been standardized to 25 sizes 
with specific dimensions for depth, 
width, and pitch related to custom- 
fitted spans. Various machines in 
the line are duplicated so any two 
of the 25 standard sizes can be 
fabricated simultaneously. 


Chord Preparation 


Flat coil stock for the top-chord 
member is uncoiled and leveled at 
the start of one leg of the line. The 
leading end of a new coil is shear- 
ed off square so it can be joined 
to the square trailing end of the 
previous coil. By joining coils this 


way the strip can be _ pulled 
through succeeding operations by 
pinch rolls. 

After welding has been auto- 
matically made, the stationary 
clamp pressure is reduced and the 
strip pulled through integral top, 
bottom, and side trimming dies to 
remove the still warm flash. After 
that the top surface of the strip 
is brushed to remove chips as it 
leaves trimming dies. 

Bottom chord member is pre- 
pared in a similar fashion. 

Operation of this equipment is 
automatic and can be adjusted to 
take all stock sizes; strips of dif- 
ferent thicknesses, and/or widths, 
can be joined without difficulty. 
Following forming, chord sections 
are cut to length and bundled for 
delivery by crane to joist-welder 
storage conveyors. 


Web Forming 


Rod is uncoiled at one end and 
trailing and leading ends are 
welded together here also to form 
continuous rod. It’s straightened 
and sheared to exact length for 
joists on order. 

Rods range from 1/2 to 13/16” 
in diameter while panel pitch can 
be either 16 or 24”. Panel heights 


go from 6 to 21%” in nine steps. 
Required web can go 45’ long, but 
the machine can be quickly ad- 
justed to different sizes. When 12 
(or less, depending on size of the 
joist order) rods are crowded 
against the stop gage the operator 
initiates the completely automatic 
stretch-bending operation. This in- 
cludes the initial and final bend 
of the web ends and ejects the fin- 
ished webs on the unloading table. 


Bends were formerly made one 
at a time on one rod at a time. 
With this new setup at least 60 
webs/hr are prepared — enough 
to supply both joist-welding ma- 
chines. 


Joist Welding 


For welding, top and bottom 
chords as well as webs, are me- 
chanically spaced on their respec- 
tive storage conveyors. They move 
laterally while two operators ori- 
ent the top and bottom chords on 
shuttle-feeders after which the 
two chords and a web are picked 
from the feed position by the arms 
of a rotating preloader. It presents 
them to the loader. The loader 
holds them together while elevat- 
ing the oriented assembly into 
welding position. 


Fig. 1 Clean appearance and high strength are characteristics of 
completely fabricated joists manufactured on this welding line. 
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= Fig. 2 This welding line developed by United Welders Inc., shows WELDER 
the three lines feeding to one of the twin welders (the other is 

le. not shown for simplicity). Flow minimizes handling. 
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- These welders can turn out about’ projection weld the bearing plates Extra copies of this article are 


30 partially finished joists/hr which are automatically fed into available while supply lasts. Write 
even though the complex gaging place from storage magazines. Now Tooling & Production Magazine, 
stops and transferring mechanisms _ the joist is complete and travels to 1975 Lee Rd., Cleveland 18. 


bm accommodate 25 different sizes and the paint shop. 
1e- numerous spans. Even with this 

“C- complexity the machine can be 

ve changed over in no more than five 

ri- minutes for various pitch joists. 

rs After this welding, the joist is 


ed unloaded onto a roller conveyor 
that delivers it to the end-chord 


ms . : 

ats and bearing-plate welding ma- 

mes chines. Each of these machines 
has two identical mirror-image 

at- : 

we work stations — one for each end 


of the joist. One work station is 
mounted on a carriage riding on 
rails to adjust to joist length. Here 
equalizing guns attach both ends 
of the end-chord to the top and 
bottom chords by three overlap- 
ping spot welds. The same guns 


Fig. 3 The joist-welder includes 
storage conveyors that feed chords 
and webs to the left. Individual 
components are picked up by pre- 
loaders and transferred and clamped 
in the welding station. All welds 
are completed in less than three 
seconds in a cascade-like operation. 
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Sometimes Obsolescence Is Only a 





Fig. 1 
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Master “‘building block’? components give old planer new 
lease on life as capacious, versatile, high-production planer-miller. 


New Life for Old Planers 


THOUSANDS OF FINE OLD plan- 
ers have been shoved to the side- 
lines by new grinders and millers 
that can take heavy cuts, and seem 
more convenient to use. Most of 
those planers have probably more 
than paid for themselves, and have 
been “written off.’ Nevertheless, 
they represent a tremendous metal 
removal potential, which is now 
seldom employed. 


Before you dispose of a planer, 
investigate the line of “building 
block” conversion heads lately re- 
leased by Master Manufacturing 
Co., Hutchinson, Kan. These per- 
mit ready conversion of existing 
machines to excellent high-capa- 
city planer-millers of many uses. 


The application of a Master con- 
version head exploits the rugged- 
ness and huge table capacity of 
the planer in machining parts too 
large for the ordinary miller. In- 
herent traits are retained and mill- 
ing is permitted where needed and 


planing can still be done on the 
same machine, with little or no 
set-up change or workpiece repo- 
sitioning. 

The degree to which a planer 
can be modernized by “building 
block” components will depend on 
its size, type and condition, work 
to be done and investment con- 
sistent with the job at hand. Some 
planer conversions may require 
reworking of table or crossrail 
ways, rejuvenation of electrical or 
hydraulic controls, of way protec- 
tors and other versatility improve- 
ments. 


Most planers require only a ma- 
chining head of 5 to 20-hp attached 
to the crossrail saddle of the plan- 
er, and the addition, if not already 
present, of a variable speed drive 
to reduce table speed to within 
milling feed rates. Where cost is 
a serious problem, used _ truck 
transmissions have been success- 
fully applied to this function 
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To cite one of many 2Xamples 
of conversion, Parkersburg Rig & 
Reel Co., Hutchinson, Kan., re. 
stored an “old-timer” to utility ang 
versatility through Master attach. 
ments. This was an old Liberty 
planer, a machine tool that is no 
longer manufactured, and fo; 
which Parkersburg was finding 
less and less work. It was con. 
verted to a very useful planer- 
miller by attaching two 20-hp 
Master machining heads (Fig 1). 
Table speed reduction was effected 
by driving the table with a hy- 
draulic motor through a truck 
transmission (Fig 2). 


When using the conversion head, 
the regular planer drive motor is 
used only for rapid traverse. This 
leads to a reduction in way main- 





Fig. 2 As economical means of 
slowing planer table to milling 
speeds, old truck transmission is 
utilized for reduction for hydraulic 
motor. 


tenance, since the milling opera- 
tion usually requires only a few 
slow passes, compared to the many 
fast passes of the planer version, 
which does no cutting on the re- 
turn stroke. 


These conversions are not 
‘‘something-for-nothing” which 
can necessarily be snapped on 
overnight. Nevertheless, they have 
demonstrated ability to modernize 
existing equipment with negligi- 
ble effort, and at a small fraction 
of the price of newer machines of 
similar capacities. For further in- 
formation write Master at 1300 
East Ave. “A”, Hutchinson, Kan., 
or circle Inform-A-Gram No. E2. 
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Work Feeding Method 
Speeds 


Two-Face Grinding 


INGENIOUS TOOLING has had 
much to do with the growing use- 
fulness of the double spindle disc- 
grinding technique of finishing two 
opposite flat faces simultaneously. 
With proper choice of work feed- 
ing method and careful design of 
fixtures, high production rates can 
be attained for the least possible 
unit cost. This benefit is a worthy 
supplement to the inherent process 
capability for holding close toler- 
ances on parallelism, squareness, 
flatness and surface finish. 


Choice of feeding method is in- 
fluenced by the size and other phy- 
sical characteristics of parts to be 
ground. Production volume is an- 
other decisive factor, according to 
experience gained at Mattison Ma- 
chine Works, Rockford, III. 


A basic requirement in all set- 
ups is that any part of the tooling 
to enter between the grinding discs 
must be of a thickness substantially 
less than the dimension between 
parallel grind faces after grinding. 
One fixture can generally handle 
various part styles if it is designed 
for the use of interchangeable 
workholders. 


An oscillating or reciprocating 
feed method is often employed. 
Where lot sizes are small, it per- 
mits simple hand-operated fixtures 
to be used for small parts. The fix- 
ture is on a swinging arm, trun- 
nioned from a level in line with 
the bottom of the grinding discs, 
or lower, according to the general 
size of parts being processed. By 
means of a hand lever, the fixture 
with workpiece is simply swung 
into grinding position between the 
'wo dises, and retracted in the 
same manner. 


Parts May Float Or Be Held Rigidly 


Where the ratio of workpiece 
grind area to thickness is large, 
tooling is designed for workpieces 
to float in the fixture so that they 
automatically orient themselves 
for proper entry between the 
grinding discs. Where the ratio of 
thickness to surface area is great, 
fixtures must hold the workpieces 
rigidly clamped during the grind- 
ing action. This method allows 
parts to be ground perfectly 
square. 


Some oscillating fixtures are 
double-ended. In these, each of 
two work carriers holds pieces 
singly or in multiple, with a pivot- 
al point at mid-height. While the 
one workholder is swung in be- 
tween the grinding discs for fin- 
ishing, the remaining section is 


Fig. 1 Workpieces, 
magazine-fed from left, 
enter shaped openings 
in the thin rotary plate 
which feeds them be- 
tween the opposing 
abrasive discs for finish 
grinding of parallel 
faces. In this setup, the 
part floats during the 
grinding operation. 
Emerging from under 
the carrier hood, the 
finished part is ejected 
onto the take-away 
chute. 


5! 


loaded. 


A less-familiar method of feed- 
ing is by reciprocating worktable. 
The hydraulically operated ‘“on- 
edge” table holds the part rigidly 
in oriented position while travers- 
ing between the grinding discs, 
then retracted. 


Rotary-Type Feeding 


The rotary-type fixture has a 
circular carrier plate in which ra- 
dially-disposed openings retain the 
workpieces. These usually float 
while ends are being parallel sur- 
face ground. A partial hood ove: 
the carrier plate keeps workpieces 
from immediately leaving this 
plate as they emerge from between 
the grinding discs. At a _ point 
where they can fall directly into a 
chute, they are released or ejected 
from the carrier. 


Frequently, however, clamping 
arrangements must be provided 
around the fixture periphery to 
hold parts clamped in oriented 
position during grinding. 


For many simple parts like smal] 
short rods, hardened V-block sta- 
tions can be provided around the 
periphery of a rotary disc. The 
parts usually are held firmly in 
position by a _ continuous-type 
clamp, such as can be devised 
using a chain belt. There are other 
times when the part shape will 
necessitate individual clamps. 


Photos Courtesy of Mattison Machine Works 
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Fig. 2 In rotary feeding of tappets to a 
Mattison double-disc grinder, workpieces 
are clamped tightly in vees along the 
work carrier’s periphery by means of a 
continuous silent chain. A double carrier 
is used, only one end per tappet being 
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Fig. 3 Individual clamps on the rotary 
carrier hold universal-joint needle cups 
for grinding parallel end surfaces. After 
emerging from between double grinding 
discs, workpieces are released and dropped 
into the expanded metal chute. 


ground in this setup. 


Straight-Through Feeding 


Both reciprocating and rotary 
feeding methods utilize exit of 
parallel-ground parts at the same 
side of the grinder where they 
enter, while a large number of 
parts are well adapted for straight- 
through grinding. Workpieces that 


roll are readily passed between the 
two grinding discs by means of a 
track developed for the purpose. 
Magazines are often provided to 
facilitate loading of parts. 
Rubber-covered rolls are often 
used to “walk” such parts as gas- 
kets and piston rings between the 
grinding wheels, passing them 





straight through. Even such parts 
as carpenter blades are fed this 
way, after first being brought by a 
series of V-belts into a magazine 
and from there by a flat belt to 
the rubber rolls. 


Double disc grinders often in- 
corporate power wheel dressers, 
automatic work sizers, remote con- 
trols for advancing the grinding 
heads to compensate for wheel 
wear, ammeters to indicate wheel 
action, and other refinements. All 
are important. However, careful 
choice of a feeding method and the 
development of proper fixturing is 
just as important. This is a facet 
of the art which is worthy of care- 
ful preliminary study. « 


Fig. 4 Inclined magazine, with 
“‘roller-skate’’ weights to assist 
gravity, keeps chain saw blades 
lined up for end-to-end feeding 
straight through the Mattison 
grinder. A_ shuttle mechanism 
keeps them moving. Double grind- 
ing discs finish both sides of each 
blade simultaneously. 
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Machine Replacement 
For The Shop Manager 


productivity in each case depends 
on the requirements of the work, 
and on the conditions in each shop. 
We’ve arbitrarily assumed condi- 
tions that would lead to a modest 
increase in order to show that 
greatly increased inherent produc- 
tivity is not always necessary in a 
good replacement investment. 


Chapter IX - Example of Replacement Calculations 





CHAPTERS | THROUGH V discuss the measurement of earn- 
ings from new machine tools, and Chapters VI through VIII 
develop a practical method for translating these earnings into 





a rate of return on the investment. This final chapter will show 
how to measure earnings and calculate return on examples that 


the non-spectacu 


judgment. 





have been particularly troublesome. 


When it can be proven in some way that a proposed new 
machine can give a spectacular production improvement, 
there is no difficulty in purchasing it. Almost any replacement 
calculation will Hag in" that machine. The fase 

ar cases, where judgment tells us a machine 
should be replaced, but where the figures don't back up 


em has been 











Non-spectacular Examples 
Require Judgment 


Most examples in this chapter 
will be of the “non-spectacular”’ 
variety. They will show savings 


In spite of modest production in- 
creases, every one of these cases 
shows a rate of return that makes 
the new machine an excellent in- 
vestment. The decision to purchase 
or not sometimes depends on other 
factors, such as the availability of 
money or other investment oppor- 
tunities. These factors are usually 
outside the responsibility of the 
shop manager. 

It is your responsibility as shop 
manager, however, to see to it that 
the people who make these de- 
cisions have the benefit of your 
judgment on machine replacement 
investment opportunities. These 
chapters are an effort to help you 
meet this responsibility. 

In each of the examples, the 
arithmetic calculation will follow 


to . . 
that are difficult to measure, and the form suggested in Chapters II 
in which estimates of values are and III. Obsolescence (overcome 
™ necessary—estimates that must be by a new machine’s improved de- 
s, expressed in the calculation. The sign) and deterioration (the effect 
l- examples show various ways it can of wear on the old machine) will 
by Baxter T. Fullerton be done. . be measured separately. Each ex- 
e Each of the new machine tools ample will require reference to 
el Mr. Fullerton is Director of used as an example could show a_ the “Table For Finding Rate Of 
ll > cae tee psa much greater production increase Return On Machine Tool Invest- 
il land. Ohio. , in actual practice. The increase in ments” introduced in Chapter VIII. 
e 
is 
ot 
( 








In a department of several lathes 
of various ages, a 1942 model has 
been gradually downgraded in re- 
cent years and now seems ready 
for replacement by a new machine. 
All work is typical turret lathe 
work in a variety of 2 to 25 pc lots. 
The new machine will run two full 
shifts by replacing one machine 
and partial time on a second ma- 
chine. 


rE A $45,000 Saddle Type Turret Lathe 


Finding the Earnings 


Obsolescence — In this situation, 
it is not practical to measure by 
time studies the increased produc- 
tion resulting from machine’s de- 
sign improvements. Fifty percent 
more horsepower, 50% higher top 
spindle speed and improved head- 
stock shifting and machine han- 
dling will each cause substantial 


improvement in some jobs, and 
minor improvement in others. We 
estimate that they will add up to 
a 20% production improvement. 

This is translated into hours as 
follows: 


1) Add the estimated percentage 
increase to 1 
1 + .20 = 1.20 


2) Put down the number of an- 
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nual hours at normal shop load 
the new machine will operate 
4000 (2 shifts) hrs 


3) Multiply (1) by (2) to get 
equivalent hours on old ma- 
chine(s) 

4000 « 1.2 = 4800 hrs 


Deterioration — Obsolescence is 
far from the whole story. The sav- 
ings because the old machine is 
worn out must still be measured. 
The old machine has been down- 
graded to the bottom of the line 
and, as explained in Chapter III, 
we must estimate the effect of all 
the successive savings that will 
follow from putting a new machine 
at the head of the line and moving 
each one down a notch. In this 
case, we judge that if it were han- 
dling the most difficult jobs in the 
department the old machine’s ef- 
ficiency is only 75% of its efficien- 
cy when new. Scrap, maintenance 
and downtime are all included as 
a part of this figure, since they are 
not significant enough to be meas- 
ured separately. 


(2 A $30,000 Knee 


A 1945 model milling machine, 
one of several older ones, has been 
causing increasing scrap losses, 
and is being considered for re- 
placement. The machine has been 
handling a standard variety of 
milling work and the entire shop 
is now on one shift. 


Finding the Earnings 


Obsolescence — The new ma- 
chine has considerably more horse- 
power than the old model, but 
much of our work is too frail to 
enable its full use. Sample pro- 
duction studies indicate that more 
horsepower will give 50% in- 
creased production on the 30% of 
our work that can use it — a net 
gain of 15%. We estimate, also, 
that the automatic table cycle and 
other control features will add an 
additional 10% to production. To- 
tal production gain will be 25%. 
1) Add % increase to 1 
1 + .25 = 1.25 

2) Number of annual new 
machine hours 

3) Equivalent “old” hours 


2000 


Deterioration is added to the ob- 
solescence savings in the following 
manner: 


4) Estimate the deterioration of 
the old machine(s) by stating 
its present efficiency as a per- 
cent of its efficiency when new 
75% 

5) Divide “old” machine hours (3) 
by (4) to get total old hours 
being replaced including de- 
terioration 
4800 — .75 = 6400 hrs 

6) Subtract “new” from “old” hrs 
6400 — 4000 — 2400 hrs 

7) Multiply by “value of the man- 
hour” (see Chapter IV) to get 
earnings 
2400 « $4.30 = $10,320 

or $10,500 


The Investment Calculation* 


New machine cost 


(installed) $45,000 
Less market value 

(old machine) 5,000 
Net investment $40,000 


Type Milling Machine 


2000 « 1.25 = 2500 hrs 


Deterioration — Here, scrap is 
important enough to be measured 
separately, but there are also other 
evidences of deterioration. Cutters 
don’t hold up as well as they once 
did; there are off-tolerance pieces 
not quite bad enough to scrap; 
maintenance and downtime are up; 
production time is lost trying to 
get good work. We estimate that 
measured by these and other evi- 
dences of deterioration our old ma- 
chine is only 80% as efficient as 
it was when new. 

4) Present efficiency of old 
machine 

5) Divide (3) by (4) to get 
total ‘‘old’” hours 
2500 — .80 = 3125 hrs 

6) Subtract new from old hrs 
3125 — 2000 — 1125 hrs 

7) Multiply by $ value of 
man-hour 
1125 « $4.30 — $4,838 

Scrap loss has been running 5% 
higher than normal, with the re- 
sult that 100 hrs on the milling 
machines have been lost. An addi- 


80% 
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8) Divide earnings by net invest. 
ment to get Gross First Year 
Return 
$10,500 ~ $40,000 — 26% 

9) Read “Table for Finding Rat. 
of Return on Machine Too] Ip. 
vestments” 


True Rate of Return 


after Taxes 16¢; 
Equivalent Rate of Return 
before Taxes 32%, 


Conclusion 


Considering the versatility of 
this machine tool, and the rela. 
tively slight risk, this is an excel]. 
lent investment return. 


te 


In none of the examples do we make the allowance 
frequently made for the cost of additional power » 
increased property taxes. 

If property taxes are particularly heavy, deduct on. 
half (because of a corresponding income tax credit 
the amount of the tax increase from annual eam. 
ings. In most cases it can be ignored. It won't mae 
a difference of one-half of one percent in your 
answer. 

Power consumption depends on the total amount of 
metal removed more than on the time it takes tp 
remove it. Since there is no difference in the tota 
number of pieces being machined, there should be m 
significant difference in power cost. 


tional 100 hrs has been spent “say- 
ing” scrapped pieces, and $1000 
worth of castings that can’t be 
saved have been scrapped. 
8) Calculate scrap loss 
200 hours «& $4.30 = $860 
Castings 1000 
$1860 
9) Add the savings (7) plus (8) 
$4838 + $1860 — $6696 
or $6700 


The Investment Calculation 


New machine installed cost $30,000 
Less market value 
old machine 
Net investment 
10) Gross Ist year Return 
$6700 ~— $27,000 = 25% 


3,000 
$27,000 





11) Refer to Table 
After Tax Return 15% 
Equivalent before Tax Return 30° 


Conclusion 


An investment equally as go 
as the first example, especial! 
considering that earnings woul! 
be doubled when and if we g0" 
two shifts. 
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Ee} A $16,000 Vertical Drilling Machine 


In a department with several 
older drilling machines, one class 
of work requires several drilled 
holes and one bored hole. The 
boring has been done on the older 
stvle drills, but tolerances have 
recently been tightened to the 
point that a new drill or a second 
operation on a boring machine is 
necessary. The new machine would 
be busy one shift on this work. 
Time is now available on a boring 
machine, so our calculation is only 
for the purpose of deciding wheth- 
er to buy a new drill or use pres- 
ent equipment. 


Finding the Earnings 


Obsolescence — Here, the nature 
of the work has created obsoles- 
cence. The new design drill is 
better able to hold boring toler- 
ances. With the tightened toler- 
ance, average drill time on a half- 
dozen representative pieces will 
be 35 min, and boring time, in- 
cluding pro-rated setup, will be 
10 min. On a new drill, total time 
including boring time will be 37 
min. 

Working with “old” time (45 
min) vs. “new” time (37 min) 
rather than percentage production 





A shop is now using a 1938 model 
openside planer and a 1941 model 
planer mill. Much of the work 
the machines are now handling 
stretches their dimensional capa- 
city, and an additional 500 annual 
hrs of work of a size too big for 
these machines is going to hit the 
shop in a few months. Should a 
new planer be purchased or should 
the new work be farmed out? The 
new machine will be busy two full 


shifts. We would sell the old 
planer. 
Finding the Earnings 

Obsolescence — We consider, 


first, only the work presently going 


increases changes our arithmetic, 
but gives us the same type of 
answer at step (1). 


1) Divide “old” time by “new” 
time 45 — 37 — 1.22 
2) Number of annual new machine 
hours 2000 


3) Equivalent “old” hours 
2000 « 1.22 = 2440 hrs 
Deterioration—Aside from their 
inherent inability to handle accur- 
ate boring, the old machines have 
deteriorated. We estimate their 
present efficiency as 90% of what 
it was new. Our calculation, 
though, is not for the entire 2440 
“old” hrs, but only for that per- 
centage of the old hours repre- 
sented by time on the drill, in this 
case 1890 hrs. 
4) Present efficiency of old ma- 
chine 90% 
5) Divide “old” drill hours by (4) 
1890 — .90 = 2100 hrs 
6) Hourly savings from deterior- 
ation 2100 — 1890 — 210 hrs 
7) Hourly savings from obsoles- 
cence 2440 — 2000 — 440 hrs 
8) Total hourly savings 
440 + 210 — 650 hrs 
9) Multiply by $ value of man- 
hour 650 « $4.30 = $2795 
or $2800 


[4 A $200,000 Planer Mill 


on the old machines. The new ma- 
chine will be larger and better 
suited for much of this work. Sam- 
ple production estimates show that 
increased horsepower and more 
rigid way construction will allow 
a doubled feed rate, and with the 
new pendant controls over-all pro- 
ductivity will increase by 70%. 
Lack of proper size on the old 
machines has also meant that some 
of the work couldn’t be finished to 
specification. Some 500 hand fit- 
ting and assembly hours will be 
saved — and included later in the 
calculation. 

1) Add % increase to 1 1.70 
2.) Number of annual new ma- 

chine hours 
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In this case there is a further 
significant saving that can be 
measured fairly easily — trucking 
expense connected with the addi- 
tional operation. The work would 
require four trips per day from 
the drill to the boring machine. 
Each trip will take 6 min, and, at 
$5.00 per hour trucking expense, 
would cost 50¢. 


10) Calculate annual trucking cost 
50¢ & 4trips « 250 days = $500 
11) Total savings 
$2800 + $500 — $3300 


The Investment Calculation 


New Machine installed cost $16,000 
Less market value 


old machine 1,500 
Net investment $14,500 
12) Gross lst year Return 

$3300 ~— 14,500 — 23% 
13)Refer to Table 
After tax Return 14% 


Equivalent before tax Return 28% 
Conclusion 


A very good investment consid- 
ering unmeasured savings in lead 
time and inventory, and the addi- 
tional open time left available for 
other work on the boring machine. 


3500 (on “old” work) 
3) Equivalent “old” hours 
3500 « 1.7 = 5950 hrs 


Deterioration—The obsolescence 
factor has measured the advan- 
tages of improved design and 
larger machine. In addition, the 
old machines have deteriorated so 
that they are no longer as efficient 
even if the work were the right 
size. We estimate that they are 
only 75% as efficient as they were 
when new. 


4) Present efficiency of old ma- 


chines 75% 
5) Divide (3) by (4) to get total 
“old” hours 


5600 — .75 — 7933 
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6) Add hand finishing hours saved 
7933 + 500 — 8433 
7) Subtract new from old hours 
8433 3500 — 4933 
8) Multiply by $ value of man- 
hour 4933 « $4.30 — $21,212 
or $21,000 

Capacity — We have a further 
factor to consider — the cost of 
handling the 500 hrs of new large 
work in our shop vs. placing the 
work outside. 

The investment calculation itself 
will account for the hourly cost of 
the machine, so we’re concerned 
here only with a comparison of 
the out-of-pocket costs of doing 
this work inside or outside. The 
“value of the man-hour” includes 
the out-of-pocket costs or variable 
overhead costs caused by that man- 
hour. The only additional cost is 
for cutters and supplies which we 
estimate will be $2.00 per hour on 
this machine. 

Outside cost for this work has 
been quoted at $20,000 annually. 
We will assume that the paper- 





Machines can replace hand 
methods as well as other machines. 
A finishing operation on 1000 an- 
nual units is being handled by 
hand scraving and burring at ap- 
proximately 30 min/pe. A belt 
sanding machine will handle the 


- 


same operation in 5 min, net. 


Finding the Earnings 

Where there is a limited and 
specified amount of work the cal- 
culation is easier. 
1) Present hours 

1000 pes * 30 min = 500 hrs 
2) Proposed hours 

1000 « 5 min = 83 hrs 





Although deterioration is a sig- 
nificant factor in most replacement 
calculations, the old machines 


& A $40,000 Single 


work cost of purchasing outside 
will be the same as the cost of 
planning the operation for our 
own shop. 
9) Calculate inside hourly out- 
of-pocket cost 
$4.30 + $2.00 — $6.30 hourly 
10) Multiply by total hours 
500 « $6.30 = $3150 
11) Subtract from outside cost 
$20,000 — 3150 — $16,850 
12) Add to previously calculated 
savings 
$16,850 + $21,000 — $37,850 
or $38,000 
The apparent savings from do- 
ing the new work inside may seem 
quite high, but don’t forget our 
supplier must figure the cost of 
the machine in his quotation. Our 
machine cost is a part of the in- 
vestment calculation. 


The Investment Calculation 


New machine installed 


cost $200,000 
Less market value 
old planer 10,000 


Ss A $3,500 Belt Sander 


3) Hours saved 
500 — 83 — 417 hrs * 
4) Multiply by $ value of man- 
hour 417 « $4.30 — $1790 
5) Less annual cost of supplies 
(belts) $200 
6) Net earnings $1590 or $1600 


The Investment Calculation 
New machine installed cost $3,500 
7) Gross lst year return 
$1600 ~— 3500 — 46% 
8) Refer to Table 
After Tax Return 28% 
Once again, this is an “off- 
standard” case in that there is no 
old machine to lose market value 
if we don’t replace. Also, this 


TOOLING & PRODUCTION 


Net investment $190,000 
13) Gross lst year return 
$38,000 — 190,000 — 20% 
14) Refer to Table 
After tax return 11.5% 
This will be a long-lived ma- 
chine, an ‘“‘off-standard”’ case from 
those that made up the standard 
“Rate of Return Table” we’ve been 
using. We can make an adjustment 
to our “rate of return after taxes” 
from the table “Adjustments for 
Off-Standard Cases” introduced in 
Chapter VIII. 
15) Refer to “Off-Standard” Table 
for “long-life Machines” 
11.5% + .5% = 12% 
Equivalent before tax Return 24% 


Conclusion 


Any general purpose machine 
tool with an after tax return of 8 
or 10% should be a good invest- 
ment for most shops. This machine 
would be a close candidate for in- 
vestment even without the new 
additional size work. With the new 
work the return is excellent. 


might very well be a short-lived 
machine. Referring to the off- 
standard chart, we deduct .5% for 
the short life and 1% for “No 
Present Market Value for Ma- 
chines being Replaced.” 

9) Adjusted after tax return 26.5% 
Equivalent before tax Return 53% 


Conclusion 

On the face of it, this seems like 
a better investment than the other 
examples, but it might not be. If 
the use of this machine is limited 
to this job, the earnings are more 
vulnerable to product design 
changes than with the other more 
general-purpose machines. 


Spindle Chucking Automatic 


don’t always have to be worn out. 
A shop has four 8-yr-old turret 
lathes working only one shift and 


still in good condition. Approxi- 
mately half of the work can go on 
a newly available single spindle 
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chucking automatic even though 
lot sizes are only 50-100 pes. 


Find the Earnings 


Obsolescence — Production es- 
timates on several representative 
pieces indicate a production ad- 
vantage of two for one. With al- 
lowance for additional setup time, 
overall production increase will be 
75%. Since the machine is auto- 
matic, we can back it up with a 
drill press, and the operator will 
handle 500 annual hrs of second 
operations on the same work. 


1) Add % increase to 1 1.75 
2) Number of annual new ma- 
chine hours 2000 


3) Equivalent “old” hours 
2000 « 1.75 = 3500 hrs 
Deterioration — Even though the 


turret lathes are in relatively good 
shape, there has been deteriora- 
tion in 8 yrs. Tight tolerance jobs 
are causing some scrap and re- 
quiring extra care. In many little 
ways, the machines are not as pro- 
ductive as when they were new. 
We estimate that they are 90% as 
efficient as they were. 
4) Present efficiency of old ma- 
chines 90% 
5) Divide (3) by (4) to get total 
old hours 3500 — .90 — 3890 
6) Subtract “new” from “old” hrs 
3890 — 2000 — 1890 
7) Add hours saved because same 
operator will handle 500 drill 
press hours 1890 + 500 = 2390 
8) Multiply by $ value of man- 
hour 2390 « $4.30 = $10,277 
or $10,000 
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The Investment Calculation 


If we make the investment we 
will sell one replaced turret lathe. 
New machine installed cost $40,000 
Less market value 

old machine 6,000 
Net investment $34,000 

9) Gross Ist year return 
$10,000 ~ 34,000 — 30% 
10) Refer to Table 
After tax Return 18% 
Equivalent before tax Return 36% 


Conclusion 


At this return, and because there 
is room for additional savings on a 
multi-shift basis with this general 
purpose tool, this is probably the 
best investment of any of these 
examples. 





Make Your Own Dividing Head 


One can rarely have all of the 
up-to-date machinery and equip- 
ment that’s needed in the shop. 
Granted new machinery would 
save time and money, but the ac- 
quisition requires time and money. 
And there often exists a shortage 
of one or both of these elements. 
Stanley Brown, chief engineer at 
Duquesne Light Co., Pittsburgh, 
recently told us how they handled 
an equipment-time-money chal- 
lenge in contriving an engine lathe 
dividing head. 





Simple components, a couple of 
pieces of plywood and two steel 
tape measures, devised not a 
makeshift “lash-up” but a practi- 
cal, rugged machine accessory. 
With it they can make instrument 
dials, micrometer feed dials, do 
some tool grinding, and perform 
many fluting and milling opera- 
tions. 

One tape, bearing 360 one-six- 
teenth inch divisions, was cut to 
exactly 22%”, and another, bear- 
ing 200 one-eighth inch divisions, 


Quickly-made, but ac- 
curate, dividing head on 
its spindle adapter. 


We are always pleased to 
hear from our readers, espe- 
cially in regard to techniques 
they have contrived to solve 
metalworking problems. If 
you have developed an inter- 
esting method of getting a job 
done more efficiently it could 
help others and be profitable 
to you. Send them in, and if 
we publish the innovation 
you will receive a check. 
Innovation Editor 
Huebner Publications, Inc. 
1975 Lee Road 
Cleveland 18, Ohio 


was cut to 25”. A disc was cut from 
plywood to about 7.15 dia and fine- 
turned until the ends of the 360- 
division tape wrapped on the OD 
of the disc butted exactly. This 
operation was repeated for the 
200-division tape, with a disc 
about 7.95 dia. 

The tapes could be attached to 
the OD’s of their discs in a num- 
ber of ways. In this instance they 
were banded on with soft wire, 
which was then crimped. 

As shown in the illustration, the 
disc used was secured to an adapt- 
er plate which was attached to the 
outboard end of the lathe spindle. 
The adapter was fitted with a 
scribed plastic “sight glass” for 
accurate reading of the graduated 
wheel. 
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Process with 
1001 Features 


One of the most efficient coil 
coating lines requires only min- 
utes to feed a 10,000 lb coil from 
a pay-off reel through all cleaning, 
treating, and finishing and re- 
winding operations. 

This 450 ft long unit is housed 
in an especially designed building 
at Pre-Finish Metals, Inc., 2111 
East Pratt Blvd., Elk Grove, III. 

The line can double coat coil 
stock up to 48” wide and gages 
0.0004 to 0.062. It can handle steel 
sheet 18 to 60” wide and 4 to 12 ft 
long; gages from 0.012 to plate. 

A seven stage cleaning and proc- 
essing operation assures positive 
coating adhesion and continuity in 
the coatings. Peak capacity of the 
unit has not been established, but 
it’s expected to surpass the initial 
output of 350 tons daily. 

The company’s pre-coated, pre- 
printed and laminated sheets and 
metal coils are molded, die-cut, 
deep-drawn, stamped and punched 
into myriads of metal products that 
require no further finishing. 

Company officials extol the vir- 
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tues of pre-coating by pointing to 
lower finishing coats, better qual- 
ity finish, added product sales ap- 
peal, greater design flexibility, 
faster production and various other 
benefits. Pre-finishing can be done 


on coils or sheets of electro-gal- 
vanized, hot-dipped galvanized, 
cold rolled or stainless steel, alu- 
minum, magnesium, zinc, phos- 
phor, bronze, and brass. Inform- 
A-Gram No. E6. 





Tandem Adaptations 


Two heads are better than one, 
and a minimum of special engi- 
neering has resulted in a tandem 





grinding setup at the Des Moines 
works of John Deere Co. 

Rough and finish grinding is 
done in one pass by two 18” Tri- 
Matic workheads. They’re mounted 
in tandem. Controls for each work- 
head are installed individually on 
each machine to provide maximum 
flexibility of abrasive belt tension, 
speed, etc. Separate conveyors 
were used to avoid dust and dirt 
carry-over from rough to finish 
operation. 

Tri-Matics have the standard 
features of controlled abrasive belt 
oscillation. They have _ separate 
wheels for abrasive belt driving, 
steering work, and contact. Setups 
are simplified. Work pressure is 
controlled by adjusting the knee on 
which the conveyor is mounted. 
According to Sales Service Mfg. 
Co., 2363 University Ave., St. Paul 
14, Minn., any number of units can 
be arranged in tandem to do a 
series of operations. For additional 
information circle No. E7. 
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For a part as simple as this teflon 
washer, the operation sheet’s ad- 
vantages are limited. 
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by John Reifel 


Mr. Reifel is a tool engineer at 
the Missile Battery Division of 
The Electric Storage Battery 
Company, Raleigh, N.C. 


LARGE MANUFACTURING 
FIRMS have recognized the value 
of the operation sheet* for many 
years. It would be impossible to 


The problem confronting many, 
however, is associated with the 
“growing up” of a small organiza- 


coordinate the different functions 
of the organization without this 
form of control. 


*Variation in shop terminology justifies our mention- 
ing that “‘operation sheet’’ is sometimes called “proc- 
ess sheet,’’ and when it gets to the shop level Is 
quite commonly called the “routing sheet.’’—Ed. 
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tion. The key people in a small 
plant function in a variety of jobs. 
The smaller operation can be run 
from memory; the owner, the fore- 
man, and the machine operator 
can see the entire picture in much 
the same perspective, and we have 
an efficient organization. 

It’s the expansion, the greater 
division of responsibility—in short, 
the step from the informal ‘“mem- 
ory” organization to the coordin- 
ated, more formalized unit that re- 
quires the operation sheet. 

After product designs have been 
received in the manufacturing en- 
gineering dept., detail and assem- 
bly drawings are studied by the 
methods engineer for manufactur- 


Fig. 2 
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A more complex part like 
this canister brings up some special 
problems, which the operation sheet 
helps to avoid. Shown here is a 











ing feasibility and sequence. At 
this stage, recommendations are 
made to the design engineering 
dept. for changes which will sim- 
plify tooling and production, and 
result in a better or less costly 
product. 


The importance of this first step 
cannot be over-emphasized. A 
change to a more machinable or 
less costly material, a stamping or 
precision casting could save con- 
siderable time and money. The 
logical time to make revisions to 
avoid costly expense and confusion 
is before purchase of materials and 
equipment, and layout of the pro- 
duction line. It is cheaper to erase 
lines than to machine surfaces. 


few operations, to 
pattern in which 
presented. 








ep 
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Because of the inconspicuous 
way duplication occurs in parts 
handling, management is usually 
not aware of it. Inspection opera- 
tions are especially apt to fall into 
this area because the part itself 
does not show physical evidence of 
inspection. The methods engineer 
should consider the kind of opera- 
tion and the tooling to determine 
whether a part requires first-piece 
sampling or 100% inspection. The 
inspection method and the critica] 
dimensions are specified on the 
operation sheet. This eliminates 
the possibility of duplication. 


For example, let’s methodize a 
teflon washer. The methods engi- 
neer has to determine how to make 


composite sheet for only the first 
illustrate the 
information is 
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it—should it be made from bar 
stock or sheet? If both are avail- 
able — the sheet in the proper 
thickness and the bar in the right 
diameter — he must determine 


whether his plant has equipment 
to blank the part from sheet or 
machine it from bar, whether 
product specifications will be met 
by both or only by one method of 
manufacturing, and which would 
provide the lowest unit cost. If the 
needed quantity is great, perhaps 
the purchase of equipment can be 
justified. 

The method of manufacture and 
usually the kind of equipment to 
be used are noted on the operation 
sheet, as is the amount of material 
necessary to produce the quantity 
required. Any stock dimensions 
that are critical to efficient use of 
tooling are also specified. 

The next step is to specify the 
required operations on the sheet 
in sequence (see example). This 
ties together the department, the 
operation, and the tooling required 
at each step. The estimated setup 
time (S.U.T.) and operation time 
(O.T.) is entered, and the opera- 
tion sheet is ready for release. 

Upon completion of the opera- 
tion sheet, the methods engineer 
initiates the purchase or design of 
tooling required for the part. 

The operation sheet is duplicated 
and released to the various depart- 
ments concerned with the infor- 
mation it contains. From the esti- 
mated setup and piece part time, 
the planning and scheduling dept. 
establishes the machinery work- 
load, and the time required to 
complete the run. From its copy, 
the material control dept. orders 
the proper size, quantity, and type 
of material required. Upon release 


of the job to manufacturing, the 
operation sheet travels with the 
job, indicating tooling, setup, and 
procedure required at each station. 

After release of an operation 
sheet, setup and manufacturing 
times often are re-evaluated at the 
job station to give an accurate 
documentation of actual time. The 
operation sheet can then be modi- 
fied for more accurate guidance on 
a repeat run. A process that proves 
unsatisfactory can be analyzed and 
changed before another job is run, 
provided it was originally re- 
corded. In the absence of the op- 
eration sheet, we have to rely on 
memory, and consequently often 
have inaccurate information. 

The operation sheet is invalu- 
able in the cost estimating of new 
jobs with similar or identical com- 
ponents. It establishes definite 
costs, and limits or eliminates tool- 
ing duplications. 

The teflon washer is a simple 
part, and only gives a general idea 
of the functions performed by the 
operation sheet. A part that re- 
quires operations performed in 
several departments is virtually 
impossible to manufacture without 
using the operation sheet. 

A canister casting illustrates how 
the operation sheet is applied for 
a part of greater complexity. Op- 
eration 15-1 calls for (shaded) 
surface “A” to be flat within 0.005 
over entire surface. This need is 
not apparent from the part draw- 
ing (not shown) until dimensions 
can be taken from this surface to 
later machined surfaces. 

Operation 15-2 deviates from 
the drawing, allowing 0.030 stock 
for a later operation. All dimen- 
sions taken from this surface must 
therefore include the 0.030 until 


él 


they arrive at the operation where 
the 0.030 is removed from surface 
“A”. Without the control provided 
by operation sheets, drawing de- 
viations for manufacturing opera- 
tions could be easily overlooked. 
For example, a dimensional devi- 
ation may be required for a milling 
operation, but would not be known 
to the foreman or machinist on a 
preceding lathe operation. 

Perhaps the tolerance on screw- 
clearance holes in a part is +0.015. 
Functionally this may be adequate. 
However, two of the holes may 
have to be drilled and reamed to 
closer tolerance to provide accu- 
rate locating points for subsequent 
operations. In the small shop we 
might rely on memory for this 
kind of condition, but this is a pre- 
carious, and sometimes an expen- 
sive premise. 


Process controls for any military 
application, and controls called out 
by specifications developed intern- 
ally, appear on most part drawings 
used today. The production fore- 
man or leadman usually does not 
have all the information required 
to interpret these specifications. 
The operation sheet interprets such 
specifications only to the extent 
they pertain to specific operations. 


The greater the dependence upon 
unrecorded knowledge, the greater 
the risk. If the employees whose 
memory has been depended upon 
should leave the organization, 
much time and money can be lost 
in redetermining methods. Formal- 
ize procedure; don’t depend on 
memory. This is the basis for ef- 
ficient operations of the modern 
manufacturing plant, regardless of 
size, and the operation sheet is a 
key factor in achieving efficient 
functioning. BS 





Numerical Control 
In Assembly Work? 


It’s conceivable, according to of- 
ficials of Gilman Engineering & 
Mfg. Co., a subsidiary of The 
Parker Pen Co. 


Gilman spokesmen said at a re- 
cent gathering in Janesville, Wis., 


that “there conceivably will be a 
growing place for numerical con- 
trol in automatic assembly.” They 
likened the operation to that of 
transfer type machine tools, of 
which at least one machine already 
has been developed to operate 
under tape control. 

“ . . tape-controlled assembly 
machines can and will be devel- 
oped to handle relatively short 
runs of somewhat similar assem- 


blies, or a combination of these. 
Such machines are apt to repre- 
sent a fairly high investment be- 
cause of the versatility that would 
have to be built into them. But it 
is this very versatility that could 
make them economically practical, 
and which, combined with tape 
control programming, would bring 
about the advantages associated 
with numerical control of other 
classes of equipment.” 
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Tufftriding ‘Testimony’ Grows 


Data continues to collect in sup- 
port of the versatility and economy 
of Tufftriding, the West German- 
developed tool and parts-treating 
process recently introduced to the 
U.S. by Kolene Corp., Detroit, 
Mich. 


Because it forms nitrides at the 
surface of ferrous metals, Tufftrid- 
ing is classed as nitriding, but the 
similarity ends right there, accord- 
ing to the Detroit firm. Since Tuff- 
triding is done to accomplish en- 


Fig. 1 Special fixtures help load- 
ing of diesel engine crankshafts 
before treatment. 





tirely different results, standard 
tests for nitrided parts (hardness 
and case depth) are of no impor- 
tance, say Kolene officials. 


The molten salt bath process has 
been adopted so far to: increase 
fatigue resistance of hydraulic 
components, avoid galling of air- 
plane landing gear parts, increase 
service life of punches and dies, 
extend life of automotive crank- 
shafts, almost triple forging die 
life, prevent cracking of high-com- 
pression cylinder heads, and permit 


replacement of costly steels in 
some parts. 
Typical of the results being 


scored with Tufftriding are those 
portrayed in Figures 1, 2, and 3. 
The service life of an SAE 1046 
diesel engine crankshaft, Fig. 1, 
has been lengthened by Tufftriding 
at 1050° F for 150 min. Life of the 
parts is now 70% longer before 
fatique. 

Compared after actual operation, 
Fig. 2, Tufftrided camshafts show 
a big improvement over case-hard- 
ened shafts. The 0.16 carbon, 1.20 
manganese 1.00 chrome shafts 
were “driven” more than 62,000 
miles. The case hardened parts 
show excessive gear wear, and a 
pronounced fatique pattern on the 
cam. 
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Fig. 2 Case-hardened camshaft 
(left) compared with Tufftrided 
camshaft after 62,000 miles. 


Tools can also profit from the 
process. Fig. 3 shows an M-2 HSS 
thread-cutting die that has been 
Tufftrided. Since treatment, its 
time between sharpenings is only 
slightly less than that for tungsten 
carbide. 


For more information on. this 
process that can be applied to mild, 


Fig. 3 Performance of M-2 HSS 
thread-cutting die approached that 
of tungsten carbide. 


stainless and alloy steels, and also 
to cast irons, write to Kolene Corp., 
12890 Westwood, Detroit 23, Mich., 
or circle Inform-A-Gram No. E8. 
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The American Society for Metals 
presents its 43rd National Metal 
Congress and Exposition in Cobo 
Hall, Detroit, Monday through Fri- 
day Oct. 23-27. Nine participating 
societies will help ASM welcome 
the 30,000 metalworking execu- 
tives, design, product and metal- 
lurgical engineers, production, 
purchasing and sales personnel 
who are expected to register. More 
than 275 exhibits, 200 technical 
papers, and a dramatic materials 
comparison center will be offered 


Ne 
= 
‘eegss” 
SY 
cae 


registrants. 

Technical emphasis will be on 
metals, materials and their related 
processes, tooling and_ general 
metalworking. Participating soci- 
eties are: American Society for 
Metals (sponsor), American Gas 
Assn., American Welding Society, 


Industrial Heating Equipment 
Assn., Metallurgical Society of 
AIME Metal Powder Industries 


Federation, Metal Treating Insti- 
tute, Special Libraries Assn., Soci- 
ety for Nondestructive Testing, 


Ultrasonic Manufacturers Assn. 


TOOLING & PRODUCTION ed- 
itors have selected a number of 
products that will be shown and 
should be of interest. You will 
find them on the regular “Product 
News” pages with the ASM Show 
symbol for identity. Symbols of all 
participating groups are on this 
page. 
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ACCURACY 
AND 
GRIP... 


“ > @ Precisely the point... 


ia 


When you buy new tools 
or rebuild old ones 


START UP FRONT 

* Precisely the point where the tool does its work. 

* Precisely the point where profits are made and lost. 

° Precisely the point where the accuracy and grip of Jacobs 
Chucks reduce tool breakage, downtime and rejects. 


This is precisely the point, start up front with Jacobs. 


The Albrecht Chuck is the world’s finest heavy duty keyless 

drill chuck. It is ideal for use on high speed, sensitive drilling 

machines, for close tolerance work on milling machines or 

jig borers. 

© All working parts ground and hardened ¢ Every piece interchangeable 
e Hand locking, self tightening 

¢ Minimum runout, exacting accuracy © No springs...no key 


INDUSTRIAL TEAMWORK 

Your industrial supply distributor knows your business. He is 
always ready to fill your needs quickly and economically. When 
you need chucks you can depend on this industrial team— 
Jacobs and your Jacobs industrial supply distributor. 


Sacoes | 


THE JACOBS MANUFACTURING COMPANY, 
WEST HARTFORD, CONNECTICUT 








CIRCLE INFORM-A-GRAM KEY NO. 63 
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Ingenuity... 
Key to Profit 


A LARGE APPLIANCE MANU- 
FACTURER has been relieved of a 
knotty metal punching problem by 
using some rather ingenious tool- 
ing. Components for freezer doors 
require punched holes for the lock, 
the trim, etc. Various models have 
to be accommodated. All use the 
same basic door part, but each re- 
quires a different hole pattern. 
This posed a serious problem, sug- 
gesting many setups and unusual 
tooling expense. The situation was 
further aggravated by the location 
of the holes in the bottom of a 
rather deep channel section. 

Designers at National Electric 
Welding Machines Co., Bay City, 
Mich., attacked the problem with 
one horizontal die (Fig. 1) to do all 
jobs. Punch patterns are controlled 
by the arrangement of a row of 
keys that back up the array of 
punches. For a given hole pattern, 
keys are inserted behind the desired 
punches. When the “press” oper- 
ates, keyed punches penetrate the 
workpiece, while the unneeded 
punches are merely pushed back on 
contact with the workpiece. They 
reprogram the keys to achieve a 
different hole pattern. All other 
setup and tooling is virtually elim- 
inated. 

Another feature of this press is 
the application of the pneumatic 
equalizing principle often found on 
resistance welding guns. Because 
of the cross-sectional configuration 
of the workpiece, it was desired to 
have the die move into the “floor” 
of the workpiece channel, as the 
punch approaches from the oppo- 
site direction (Fig. 2, top). The 


Fig. 2 Pneumatic equalizing prin- 
ciple symbolized, top. Bottom is a 
sectional view through A and B, 
above, showing punch, backed by 
key, penetrating the work. 


Fig. 1 Over-all view 
looking down on the 
press tooling that solved 
a setup problem. 


result could be called a “full- 
floating action,” in that when the 
air cylinder is actuated the die is 
pulled toward the workpiece, 
where it meets an adjustable stop. 
The continuing stroke then causes 
the punch to do its work (Fig. 2, 
bottom). 


The air cylinder is fixed to one 
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end of a “C” frame. The punch 
holder is free of the “C” frame 
(affixed to the piston rod and 
held in line by the tie rods) and 
the die holder is fixed to the other 
end of the frame. 

The job is done quickly with just 
one unit in place of many sug- 
gested at first look. 
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MICRO-POISE 


OFFERS 
INIVLAB 


Electronic Balancing Machines 


High' speed 


dynamic balancing of 
rotating parts 

which require 

two plane balance 


correction. 


Easy set-up 
under 

production 
conditions. 


MICRO-POISE ENGINEERING & SALES CO. 


Balancing Engineers 


14851 GRAND RIVER AVENUE, DETROIT 27. MICHIGAN « Telephone: VErmont 8-1134 (Long Distance Area 313) 
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Fig. 1. 
nated plastic tubing joint used to 
support structures for fixtures and 
models. 


Cutaway of typical lami- 


PLASTIC TOOLS, unlike those 
made of metal, are _ essentially 
strain-free structures. If a struc- 
tural member is to be added to a 
plastic tool, addition is accom- 
plished by bonding the new mem- 
ber into place with epoxy paste 
that sets at room temperature. Dis- 
tortion of the surrounding frame is 
eliminated, because no strain is 
added to the frame by bolts or ma- 
chining, and no heat is required as 
in welding. 

The following suggestions will 
be helpful in the successful repair 
or modification of plastic tools: 

1. Repair a tool with the ma- 
terials from which it was original- 
ly developed, when possible, to 
avoid variations that might devel- 
op because of differences in phy- 
sical properties. 

2. When a surface coat is to be 
built up with laminations or cast 
resin, grind or rough-up the area 
to be repaired, (Fig. 3), and wet 
the area with a laminating ma- 
terial to assure a good bond be- 
tween the surface and the next 
application of plastic. 

3. When metal is to be bonded 
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Repairing Plastic Tools 


by William A. Lawry 
Mr. Lawry is director of tech- 


nical services, 


Ren Plastics, 


Inc., Lansing, Michigan. 


to plastic, use mechanical keying- 
in devices such as cap screws, (Fig. 
4), interlocking keys, etc., to assure 
permanence. 


4. When working against a mold 
or model, be sure the surface is in 
good condition and that a proper 
parting agent is used. If the qual- 
ity of the mold or model surface 
is poor, it follows that the tool sur- 


Fig. 2. All plastic auto 
roof checking and rout- 
ing fixture. 


face may also be below par. 

5. Post-cure for 6 to 8 hrs at 
temperatures 40° to 50° F above 
the expected operational tempera- 
ture of the tool. The increased 
strength and stability offered by 
high-heat post-cure insures against 
possible mishaps when reworking. 


6. Be sure to use quality ma- 
terials and tested methods when 
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Figure 3 


repairing production tools. The 
cost of inferior materials can easily 
wipe out the savings originally 
gained. 

7. Do not try to speed up the 
cure by applying too much heat in 
local areas, since this can induce 
shrinking and warping. Local ap- 
plication of a little heat (up to 
120° F) may be applied to small 
(one or two inch) repairs. 

8. Bushings should not be “press 
fitted” into plastic tools, since this 
may result in a quickly loosened 
bushing. A row of them can cause 
a plastic surface to warp. 

9. Always normalize a_ steel 
weldment before attaching it to a 
plastic faced tool. 

10. Do not allow long lengths of 
metal to be in constant contact 
with cast plastic. There’s a differ- 
ent co-efficient of thermal expan- 
sion for plastic and metal. 


Figure 4 
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GRINDING WHEEL 
OR SANDPAPER 


ORIGINAL 
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Smoothing the Rough Edges 


Secondary machining of electro- 
formed copper and nickel parts has 
been eliminated at the Melpar Re- 
search Div., Westinghouse Air 
Brake Co., Falls Church, Va. 


Electroform plating is usually 
reserved for the creation of one- 
piece shapes or surfaces not easily 
formed by other means. One prob- 
lem in the process has been the 
unduly heavy deposit of metal at 
the part’s outside edges, where 
current density is greatest. 

By using additive agents in the 
electroforming bath in combina- 
tion with economical “thieving” 
and “shading” techniques, the Mel- 
par process virtually eliminates 
costly machining on the outside of 
the part, except where extremely 
fine tolerances have to be met. 
Thus, Melpar has been able to 
greatly improve the uniformity of 
the deposit’s thickness, and has re- 
duced part costs. 






INTERLOCKING 
KEY 





Parts labelled "A" were conventionally electroformed from 
copper and nickel. Those labelled "B" are their Melpar 


formed counterparts. 











how are you fixed for files? 


Afile...isafile...isafile...and here are thousands, each different, 
each designed for specific metal removal or finishing operations. Take your 
pick of the right shape... the right size... the right cut. . . for your particular needs 


Here are files for every purpose, Swiss Precision Files, Rifflers, Needle Files 
and many others, American Pattern, Milled Curved Tooth, High Speed Steel 
Rotary Files—chisel cut and ground-from-the-solid—-Countersinks— 
Tungsten Carbide Rotary Files—-each manufactured to unsurpassed 
standards of quality, precision and performance. And consider these 
revolutionary new advances in construction .. . FACET TOOTH* and 
BI-DEX’* rotary files that give up to 25-fold increase in life and 
efficiency over ordinary tungsten carbide rotary files. 


So ee 
Se ETE ETT OSE MTC, SN 
: 


setae 
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* Trademark 


AIR) 


=—3_% Ask your distributor for our new catalog and descriptive literature, or write directly to: 


GROBET FILE COMPANY OF AMERICA, INC. 


CARLSTADT, NEW JERSEY 
Offices and Warehouses: Chicago: 311 North Desplaines St.—CEntral 6-1489 Los Angeles: 3314 Fruitland Avenue—LUdlow 8-1778 
Atlanta: 1475 Spring St., N.W.—TRinity 6-1064 New York: 129 Lafayette St.—WOrth 6-0030 
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NEW 0-M SQUARE-HEAD AIR AND HYDRAULIC CYLINDERS 
GIVE THE PERFORMANCE YOU EXPECT... AND MORE 







Long Service 
Uniform Performance 

! Dimensional Interchangeability 
High Operational Efficiency 
Compact — Saves Space 


Quick, Easy Maintenance 








Made of the highest quality materials and seals, 
these new components combine modern design, the 
latest and best engineering advancements with O-M 
specialized “know how” and precision workmanship. 


New Series ‘‘K’’ Air Cylinders 

Construction features include brass cylinder barrel, 
chrome-plated, high tensile steel piston rod with a 
minimum yield strength of 90,000 to 100,000 psi. 
Rolled and machined steel heads and extra long car- 
tridge-type rod bearing assure perfect alignment of 
piston rod. 


New Series “‘L’’ Hydraulic Cylinders 

Similar in many construction features to Series “K”, 
but specifically designed for hydraulic service. Incor- 
porate vee-type rod packing and a cylinder barrel of 
micro-honed steel tubing which are best suited for 
hydraulic operations. 

With the addition of the new Serics “K” and “L” to 
the Ortman-Miller major line of air and hydraulic 
cylinders, you can now rely on O-M for all of your low 
and medium pressure cylinder requirements. Both 
Series “K” and “L” are dimensionally interchange- 
able with other cylinders of a like type. Fabricated, 
precision sicel mounts and accessories assure precise 
mounting. 





Air—(rated 200 psi) 
Hydraulic—(rated up. to 2000 psi) 
Meet JIC Standards 142” to 14” Bores 


Mail coupon today for complete details. All cylinders 
in Bulletins 115A and 116 have been dimensioned in 
accordance with NFPA recommendations for your 
convenience. 


21 143rd Street, Hammond, Indiana 


Please send Bulletin(s) 


] 115A—Series ‘’K"’ [J 116-Series “t 














j _] Have representative call I 
i ~f 


ZONE STATE 
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Compressed Air 
Efficiency 
Checklist 


Plate edge dressing by grinder 
using maximum air pressure shows 
“*healthy”’ spark pattern. 


PEAK PERFORMANCE OF 
PNEUMATIC tools is possible only 
when proper air pressure is avail- 
able inside the power tool. Many 
factors can reduce available pres- 
sure at the tool. 

While other features like proper 
tool size, proper abrasive and 
shape of wheel are important to 
production, your best tools operate 
at a severe disadvantage when 
starved for air. Today’s pneumatic 
tools are designed for operating 
pressures of 90 psi. If the air pres- 
sure delivered to the tool drops to 
45 psi, operating efficiency is only 
50%. This happens — it is not 
unusual. To avoid this costly pro- 
duction loss, consider the boxed 
checklist. 

Air is stored at the compressor 
with its associate equipment, and 
receiving tank. This is a rare trou- 
ble spot. Most plants have ade- 
quate compressor capacity. If not, a 
small booster compressor and re- 
ceiver will usually suffice to help 
out during periods of peak load, 
thus avoiding the major expendi- 
ture of installing a larger unit. 

Remember! The important thing 
is the pressure that gets inside the 
tool during full load. It is difficult 
to check pressure at this point, 
but it is easily measured at the 
tool’s inlet end. A needle gage 
inserted close to the inlet coupling 
will give you the answer. However, 
your reading will not include pres- 
sure loss through the last coupling. 

A better method is to use a pres- 
sure gage on a pipe tee connected 
to the inlet end of the tool. If your 





reading is less than 90 psi, you’re 
not operating at peak efficiency. 

If your readings are under 70 
Psi, a serious loss is indicated. Get 
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busy with the checklist. 
But if you can measure 80 psi at 
most of your tools, you are more 
fortunate than most. 


PR SSSs sees eeeeeeeesesssssssesssssessssseeeeeeeaeususs 


J Pneumatic Tools 


1) Is the tool of proper size? For 
example, don’t operate a 6 or 8” 
grinding wheel on a high-speed 
light-duty machine. 


2) Is the tool in good operating 
condition? Trouble spots include 
clogged or dirty air strainers, de- 
posits in the motor, worn rotor 
blades and cracked machine hous- 
ings. 


3) Is the tool running at proper 
speed? A faulty governor can cause 
speed loss, or excessively high 
speed. Using a tachometer, peri- 
odic speed checks should be made 
to determine governor problems. 


/ Hose Connections 


1) Is the proper size connection 
being used? An undersized nipple 
at the air tool can rob you of 8 
to 10 psi. Never use a reducing 
bushing to accommodate a smaller 
connection on the hose. 


2) Are quick connect couples 
“choking” your air supply? While 
convenient to use, some will re- 
-_ air pressure delivered to the 
tool. 


Jf Air Hose 


1) Is the hose of proper size? It 
should be at least one size larger 
than the tool’s threaded inlet. It 
should never be less. 


2) Is the air hose too long? Air 


SSBSVSAPSVssV VV SV sVVse Bes VsVsBBBseBVVBeeBBeBBeBeeeBeBeeeSERBEBESSSBBBQBeesaaeaueeS 
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COMPRESSED AIR EFFICIENCY CHECKLIST 


power is lost through friction as 
the air travels the hose’s length. 
Don’t use a 50 ft hose where 25 
ft will do. Hose lengths can be kept 
to a minimum at permanent work 
stations. 


3) Does the hose leak? Cuts and 
cracks can be a serious pressure 
drain. 

4) Has the hose been repaired too 
often? Each repair connector adds 
another restriction to your tool’s 
air supply. 


VY Mains and Drops 


1) Are drops and mains of proper 
size? This is as important as hose 
size. Check your mains and drops 
to determine how many tools each 
will handle. Remember! You may 
not be able to run one more heavy- 
duty grinder from a drop that will 
accommodate three or four die- 
grinders. 


2) Are all outlet valves and con- 
nections tight? Air leakage at 
threaded connections is common, 
but easily remedied. 


3) What is the condition of the 
piping? Several years of accumu- 
lated rust, scale, sludge, etc. can 
clog an otherwise adequate piping 
system. If you replace piping, or 
are putting in a new line, it will 
pay to consider a size larger. 

4) Is your piping system equipped 
with air filters and lubricators? 
They are of tremendous value to 
remove moisture and dirt from the 
line and to keep your tools oiled. 
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extra care for longer valve lifel 





The bores of all Valvair Speed King® valves are processed to a 
surface finish of 20 microinches or better...stems are held to 
10 microinches. 


To maintain its established standards of surface finish, Valvair 
precision-machines, then hones every main valve bore... grinds, 
hard-chrome plates, then polishes each stem. Prior to assembly, 
bores and stems are checked with a surface measuring instru- 
ment to be absolutely certain that surface finish meets Valvair’s 
rigid requirements. 


This painstaking attention to product quality is one of the reasons 
for Valvair’s products’ multi-million cycle dependability and is your 
guarantee of Valvair performance and service life. If you stake 
your reputation on the design, construction or operation of air 
controlled machinery, can you afford to use less than the best... 
the most dependable control valve components? Your nearby 
Bellows-Valvair Field Engineer can tell you more about Valvair 
quality and versatility. Call him today. Or, for more information, 
write Bellows-Valvair, Akron 9, Ohio, Dept. TP-106]. 


Bellows -\/alvair 


AKRON 9, OHIO 
8174 DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 


CIRCLE INFORM-A-GRAM KEY NO. 71 








72 


Putting “The Twist” 
In Twist Drills 


Quality and price are keynotes 
for sales success in the drill supply 
field today. No one knows that 
better than Precision Twist Drill 
and Machine Co., Crystal Lake, II. 

How do they do it? By main- 
taining close tolerance accuracy, 
using top quality high speed steel 
stock, and producing a complete 
drill line on their own machines 
to hold costs in check. 

In determining how best to make 
twist drills, the company decided 
that precision grinding from solid 
for the smaller drill sizes, using 
special high speed steel bar stock 
with special heat treating, would 
produce the best quality results. 
By making their own grinding 
machines, they felt they could save 
equipment investment, too. 

For their machines, they re- 
quired a spindle that would pro- 
vide as much precision and accur- 
acy as wanted in their drills. The 
spindle, they then specified, must 
have no end play and have long 
maintenance-free life. After sev- 
eral tests, the Dumore Quill, Mod- 
el 7X-250, was chosen as the best 
for their purposes. 

A total of 57 Dumore spindles 
are used. In the special machines, 
36 are used for flute grinding, 2 
for special slotting and grinding, 
2 for bar stock cutoff operations, 
and 7 for relief grinding. Ten are 
on standby for replacement when 
repairs become necessary. 

Precision modifies the standard 
spindles to facilitate their manu- 
facturing procedures. Flanges are 
sweated onto the wheel end, to 
rigidly hold the various thin grind- 
ing blades. Oil cups are added in 
place of oil eyes to speed loca- 
tion of lube points by operators. 

If you’d like to know more about 
Dumore Quills and how they can 
fit into your future, write to The 
Dumore Company, 1300 — 17th 
St., Racine, Wisc., or Circle In- 
form-A-Gram No. E9. 


Cutoff of drill blanks is also done 
on special machines using spindle 
units equipped with thin abrasive 
wheels. Smallest-diameter blanks 
are cut off in multiple. 
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Special drill-flute grinding machine developed around the Dumore 
spindle. Hardened barstock blank is fed mechanically to the wheel 
for fluting from the solid. Machine automatically reverses between 
grinding first and second flutes. 





For grinding drill relief, stock is hand fed through a collet to the 
ee of collet and wheel adapts machine for various 
size drills. 
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New standard for power and torque 





in a compact grinder ! 


NEW DREMEL NO. 3 


INDUSTRIAL 


MOTO-TOOL 


Breakthrough in small grinder design! New Dremel No. 
“powerhouse” 
sustains high torque under load. And it weighs only 17 
oz.! Its light weight gives positive, sensitive control for 
means non-tiring operation 
Just the versatile tool you 
need to handle a wide range of industrial jobs including 
polishing, grinding of dies and molds, patternmaking, 
industrial model building, production deburring, general 
The No. 3 has a 110 V AC or DC motor 
with a high velocity fan for cool-running operation. Has 
heavy-duty, shockproof bakelite housing. 


3 is a compact 


close tolerance work... 
even for women operators. 


tool room use. 


Order From Your Supplier or Write for industrial Bulletin 





Manual of 
Machinability and 
Tool Evaluation 


by Antoni Niedzwiedzki 

Machining Consultant 

TYPICAL CHAPTER COVERAGE: 

Tool Life Formulas . . . Tool Life 

Criterion . . . Chip Load and Work- 

piece Hardness . . . Tool Geometry 
. Test Records . . . Tool Inspec- 

tion . . Machinability Classification 
. Machine Tool Selection. 

The Manual contains a wealth of 

examples and forms for a 

ets . . . Recommendation Sheets 

. . » Crossed Charts . Tool Life 

Tables . . . Graphs and Drawings . 

covering work with Carbides and HSS 

on Cast Iron and Steel. 

This is a reference book and is wire 

bound to lie flat at any page for 

easy reference. 


$6.00 per copy 





operates at 27,000 rpm, 


No. 3 Moto-Tool complete with 1/8” 
and 3/32” collets, 3-wire ground 
ing cord with 2-prong adapter 

and finger grip in steel storage 
case. Only $29.95. 
No. 2 Moto-Tool 

ite with industry, craftsmen, model 


makers since 1936 - 


No. 2 Moto-Tool with 3-wire grounding 
cord. Only $19.95. 


No. 2 Moto-Tool with 23 accessories in steel 
case. Only $29.95. 


DREMEL MFG. CO., Dept. 521-j, Racine, Wisconsin 


long time favor 
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Check These Valuable Technical Books! 





Die Designing 
and Estimating 


Fourth Edition 
368 pages, 26 chapters, over 400 
illustrations, charts and graphs. 165 
Practical Points in Die Desi mn and 
Construction. Comprehensively in- 
dexed. 
TYPICAL MAJOR SUBJECTS 
Economical Use of Strip Stock . . . 
Step-by-Step Design of the Basic 
Dies Short-Run, Lamination 
and Progressive Dies . . . Detailed 
Descriptions of Many successful Dies 
Effective Use of Inclinable 
Presses . . « Factors Affecting Per- 
forator Life and Failure . . . Deep 
Drawing Techniques . . . Blank De- 
velopment . . Time-Unit Values 
for Estimating Die Cost . . . Deter- 
mining Required Press Capacity 


$7.50 per copy 


10 DAY EXAMINATION ALLOWED; RETURNABLE FOR FULL 
CREDIT OR REFUND IF RETURNED IN SALEABLE CONDITION. 


HUEBNER PUBLICATIONS, 
P. O. BOX 3505, 


INC. 


——copies of “Die Designing . . 


By 
Address 
City 


Open account shipments to rated companies. Otherwise, payment with 
order, please. No C.0.D.’s. Ohio customers add 3% sales tax 


| 
| 
| 
| 
| 
| 
| Company 
| 
| 
| 
| 
| 
| 


1975 LEE ROAD, CLEVELAND 18, OHIO 
Gentlemen: Please ship as soon as possible 

——copies of “Manual of Machinability . . 
-” at $7.50 per copy, postpaid 


-’ at $6.00 per copy, postpaid 


Zone State. . 





| 
| 















Taperlock 





Write Today for 


Taperlock Gage Handles 
are available in either Steel 
or highly polished Alumi- 
num and may be anodized 
in all colors for an addition- 


al charge. 


Taperlock Blanks are 


available in Tool Steel 


High Speed Steel. 


or 


immediate 
delivery 
from 
stock. 


geoN) 
A 


(Made to American Gage Design Standards) 


HURON MACHINE PRODUCTS, INC. 


P. 0. Box 2274, Dearborn, Michigan 
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Pieces per grind, cutting speed, and 
ability to cope with variables in 
metal, lubricant, or chip removal 
determine the real cost of cutters 
—often add up to many times the 
price. That’s why hidden qualities in hal 
tools are what CUT DEEPLY into total *, 
cost of: sharpening, 


tool-change aoe Oe Oy | : 


and high-priced metals. You can’t see 


DEEP, 





= § 


ARBE 
COLMA 


balanced hardness and toughness in a 
Barber-Colman cutter, but it’s there—in selected high-speed 
steel ... with careful heat-treating subject to constant inspec- 
tion. Delivered fast by your Barter-Colman representative. 


BARBER-COLMAN COMPANY 107 Loomis St., Rockford, Ill. 
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BOTH HANDS ARE ALWAYS WORKING 


assembly is faster, more profitable 


Pow Rarm 
WORK POSITIONERS 


This busy lady is assembling electronic components for repeaters used under water along 
the route of the intercontinental submarine telephone cable. Her job is faster, easier, less 
costly with the fixture attached to a Wilton PowRarm positioner. It allows her to move the 
work and lock in any convenient position. Both hands are always productive. PowRarms 
come in 7 hydraulic and mechanical models that handle loads up to 1000 pounds. TP-101 


W i t T oO N WILTON TOOL MFG. CO., INC. 


SCHILLER PARK, ILLINOIS 
Attach this ad to your letterhead and mail for free literature. 


when you use 
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PER HOUR 
In 5 Simultaneous 
2nd Operations 





OPERATIONS PERFORMED: Combination drill 


and C’Sink, Face to length, and chamfer.— 
Cross drill through.—Vertical plunge, Straddle 
mill.—Tap.—Cross Mill slots—TIME—4 sec. 
—900 per hour. 

Produced on Standard MSO —the second 
operation machine which provides 5 simul- 
taneous operations (or less) at continuous 
high-speed production — accuracy to +.0005. 

Ask for our new Folder +61, giving details of 
this 2nd operation machine—Standard MSO— 
end our Iilustrated File of numerous other case 
histories, with mechanical drawings. 


MACHINERY 
OIVISION ju 


Standard Tool & Manufacturing Co. 


721 SCHUYLER AVENUE - LYNDHURST, NEW JERSEY 
Better Products at Lower Cost through Better Methods 
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@ HAND KNOBS 


g Eas ges nA 


@ BALLHANDLES "UO 
LEVERS 


Seseeol. 


SPOY 
SPECIFY TOMCO 
FOR DEPENDABILITY 


S 
co A Complete line of high 


grade hand knobs, levers, handles, hand 
wheels, graduated dials is available for 
immediate shipment from stock of stand- 
ard items. Specialty items made to your 
specifications. 


WRITE FOR INFORMATION 


No Ut BP OF Ee y 
PRACT EAT 


* 
@ SPECIALTIES 
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metalworking management 


is only as effec- 
tive as the fore- 
men who translate its objectives into efficient 
production. A Washington, D.C., management 
consultant, Dr. Robley D. Stevens, offers the fol- 
lowing checklist as a means for management to 


rate foremen in eight critical categories. 

This ‘yardstick’ might be a useful one to apply 
to candidates for the foreman rating, or it might 
serve as a helpful one in evaluating your present 
team. Ask yourself these questions about the 
foreman or prospective foreman: 


A ‘Yardstick’ for Rating Foremen 


Understanding The 
Organization 
Does he... 

Understand the functions of 
his department and how they 
contribute to the total pro- 
gram of your company? 

Show each employee how 
his job fits into the over-all 
picture? 

Know how to determine his 
supervisory lines of authority 
and responsibility? 

Determine number and 
type of employees required in 
his department? 

Make a logical assignment 
of employees based on a clear 
outline of his authority and 
responsibility? 


Getting The Work Out 
Does he... 

Give instructions that are 
clear, understandable, and 
specific? 

Review the work of his 
own department? 

Coordinate the work in his 
department? 

See that employees do what 
is required of them? 

Emphasize the control of 
cost? 

Minimize the necessity of 
overtime work? 

Resolve his production 
problems quickly? 


Planning And Scheduling 
Does he... 

Keep up with the depart- 
ment workload? 

Assign priorities to work 
and schedule proper atten- 
tion? 

Plan for better use of man- 
power, equipment and space? 


Set realistic goals for em- 
ployees? 

Encourage employees to do 
more? 

Plan to meet deadlines and 
emergencies? 


Working Methods 
Does he... 


Analyze his department op- 
erations? 

Evaluate present methods 
of performing work? 

Develop and apply im- 
proved methods? 

Place employees where 
where they are most effec- 
tive? 


Performance Requirements 
Does he... 

Decide what is expected of 
each person? 

Determine work require- 
ments based on department 
needs? 

Evaluate objectively each 
person’s performance? 

Schedule work in depart- 
ment in proper sequence? 


Development of Employees 
Does he... 
Select right 
right job? 
Help personnel adjust on 
new jobs? 


person for 


Determine training needs 
of employees? 

Recommend on-the-job 
training? 

Let each employee know 
how he is doing on job? 

Discuss career opportun- 
ities? 

Develop a good _ under- 
study? 


Cooperative Work Force 
Does he... 


See that personnel are re- 
warded for jobs well done? 

Commend entire group on 
performance when deserved? 


Transfer and reassign em- 
ployees for best use of their 
abilities and experience? 


Have confidence and loyal- 
ty of his workers? 

Adjust employee 
ances objectively? 


griev- 


Keep employees informed 
of company policies? 


Stress safe working habits? 


Maintain effective disci- 
pline? 


Hold down _ production 
costs? 
Maintain quality stand- 
ards? 


Self Improvement 

Does he... 

Recognize his shortcom- 
ings? 

Improve his technical 
knowledge and skill? 

Strive to get along with 
people? 

Develop a cooperative at- 
titude toward his own job? 

Seek or avoid responsibil- 
ity? 

Keep abreast of new de- 
velopments? 

Work well under pressure? 

Accept constructive criti- 
cism? 

Do a full day’s work? 

Like to supervise? 

Need additional training? 
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GAGE BLOCKS 
Original JOHANSSON blocks and accessories. 
Short deliveries. Inspection and reconditioning 
available at our plant. 

INTERNAL INDICATORS 

(For inside measurements .155 to 24 inches). 


MIKROKATOR — 





FORWARD 
THT TO BLOCKS 
FOR 
EASY IDENTIFICATION 
AND ACCESS 


C. E. Johansson Gage Blocks, the 
first in standard combination sets, 
now offers a new concept in block 
arrangement. By tilting the blocks 
forward, it becomes easier to read 
the size marking strips and to re- 
move and replace blocks in the 
box. 

















Fifty years of experience in pro- 
ducing the highest quality gage 
blocks for industry assures you of 
a reliable set of masters on which 
to base your quality control. 


Write for Literature 


CE Jouansson Gace Co, 


10641 HAGGERTY AVE. DEARBORN 1, MICHIGAN 
CIRCLE INFORM-A-GRAM KEY NO. 761 


PRECISION VERNIER 


LAYOUT DIAL CALIPER 
COMPASS 





ee ee | 


























~ Ideal for circle 8 radii layout. Two 


sizes: 6 12” to 1/1 I 

poo ovale Phono- 2 points, “a steel and brass for lifetime dependability. 4 Mod- 

scribers. & — 80, 12” — $39.80. els: 6” — $43.80, 8” — $49.80, 12” — $69.80, 
ealer inouiries invited. 24” — $174.90. Write for literature. 


TITAN TOOL SUPPLY CO. @ Box L, 68 Comet Avenue @ Buffalo 6, N.Y 
CIRCLE INFORM -A- GRAM Key NO. 762 

























SEE SET asl oe 
= Wr D | a E M Popular package = 


oo = 8-oz. can fitted = 
> & T ca & L sf L U & with Babelite cop = = 
f dye= 
| ela Steps Leases. 


at bench. metal surface = 
ready for layout in a few min 
utes. The dark blue background & 
makes the scribed lines show up iu = 
sharp relief, prevents metal glarc. 
Increases efficiency and accuracy. 
Write for sample on company letterhead 
THE DYKEM SOnPA RY 
23031 North 11th S?. St. Louis 


bolding soft-hair = 
brush for applying right = 
= making Dies and 
Templates 
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‘i Deeply engraved graduations. Knife 
jaws for inside-outside measure- 
ment. Precision built from stainless 
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Get This Production Boosting 
“TRICO-MIST” 
COOLANT SYSTEM 


Increase Production and Tool 


Life As Much As 500%! 





For drilling, tapping, milling, sawing, 
grinding, etc. Removes heat from cutting 
edges of tools and work. Feeds can be 
increased considerably, finer finishes and 
accuracy are obtained. TRICO-MIST ab- 
sorbs heat, thereby quenching it faster 
than flood coolants which only transfer it. 
Chips slide freely up the tool face and 
are blown away automatically. Simple 
needle valve controls size and volume of 
mist spray. Attaches to shop air line. 
Available with one and five gallon con- 
tainers — single or multiple outlets — 
single or dual valve control. 
SEND FOR BUL. No. 37 


TRICO Past MFG. CO 
M WAUKEE A 


a 
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ACCURATE— LOW COST 


SINE BARS and PE Sea 


5” Sine Bar 
only 
$26.50 


© Guaranteed 
Accuracy 


© Precision 
Ground 


© Hardened 
Rolls 





© Double 
Normalized With 
© Tapped Holes: Cent. Oak 
e End Plates No. | Dist. | Width) Price | Case 
‘ 1605| 5” | 3” |39.95/| 45.50 
Solid a ss 
Oak 1610| 10” | 5” '87.50/| 95.00 
1” |26.50 | 30.75 
FOB St. Paul 
Accurate to .0002” in center dis- 
tance and parallelism for the 
length of the tool. Order Today 
—from your dealer or direct. 


Bald Eagle Prod. Co. 


(Formerly Bald Eagle Tool Company) 
60 East 4th St. t Paul 1C, Mina. 




















Extra 1705| 5” 


e Immediate 
Shipment 
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One Cycle—One Part ...when product performance 
, depends on set screws that HOLD/... 


P-K W-POINT’ 
Socket Set Screws 


Shock and vibration can loosen conventional 
cup-point set screws (even those with “special” 
design points) and may throw a whole product’s 
performance out of line. But, against even greater 
shock and more vibration, you'll find P-K Socket 
Set Screws — with exclusive W-Point — hold with 
bulldog grip. They give you 50% more resistance 
to vibration... 30% more back-out torque...50% 
more resistance to rotary slippage. Applications 
cited here are typical. Prove them on your own 
products... ask your local P-K distributor for free 
W-Point samples. 

























To finish a part in each work 
cycle is desirable. Here’s how one 
company produced a_ turbulence 
chamber component in_ tough, 
work-hardening alloy steel in each 
cycle. One end of the part is ma- 
chined in the front spindle, and 
after reloading the other end is 
machined in the rear spindle. 

The cycle commences by turning 
an interrupted diameter, a taper, 
facing a shoulder, and turning the 


OD to within 0.0005. In the rear a 
Ee a % n organ cam : 

spindle, the caer is faced, cham sound. This leading organ-maker takes no 
fered and turned, followed by chances. Set screws that secure his cams 
shoulder facing. The annular are P-K W-Point, #6-32 x 3/16”. 

grooves in the faces of both parts 
are cut simultaneously. 










ELECTRIC 
ORGAN CONTROLS 













DICTATING 
MACHINE ADJUSTMENTS 














Factory-set adjustments determine the qual- 
ity of recording and transcription in the 
user’s office. Leading maker of dictating 
equipment relies on the superior holding 
power of P-K W-Point, #4-40 x 3/16”. 











WASHING MACHINE 
CONTROL KNOBS 


































P-K W-Point Socket Set Screws (#10-32 x 
1/4”) prevent control knob slippage, keep 
a famous-make washer from going into cy- 
cles other than the one the knob indicates. 











The Model 308 cam-operated 
precision boring machine is built 
by Ex-Cell-O Corp., 1200 Oakman Full details and Technical Bulletin No. 1106 on request. 
Blvd., Detroit 32, Mich. The unit 
is ideal for producing multiple 
diameters and contours to close 
tolerances. Tool motions are con- 
trolled by accurately ground cams. 


Repeatability is assured. Cam fol- ad 
lowers for both table and cross | 
slide engage directly without any | - 


intermediate levers or linkages. 

For more information circle In- | PARKER-KALON, a division of General American Transportation Corporation 

form-A-Gram No. E3 Clifton, New Jersey ¢ Offices and Warehouses in Chicago and Los Angeles 
’ . CIRCLE INFORM-A-GRAM KEY NO. 77 








Complete line... quick deliveries... qualified technical help 
There’s a P-K Socket Screw for every purpose — through your nearby 
P-K industrial distributor...a fastener specialist. Call on him for 
fast service and ideas that can save you money. 























MATERIAL: 304 Stainless Steel 

JOB: Slab milling; 2” wide x %” deep 4 
END MILL: Eclipse #425, 1” 4-Flute 

SPEED: 40 S.F.P.M. (153 R.P.M.) 

FEED: 1% in./min. 

COOLANT: Water Soluble 


WRITE FOR CATALOG EM-61 


i af 


“ ECLIPSE COUNTERBORE COMPANY 


END MILL DIVISION DETROIT 20, MICH. 
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America’s 
largest selection of 
economically priced 

PRESS ROOM 
EQUIPMENT 












“Die Set Pullers, — 
3 Sizes from $18. 


Write for new, free catalog detailing a complete 
selection of motor driven Scrap Choppers, Stock 
Reels, Coil Cradles, Stock Oilers and Roll Feeds . . 
Over 100 necessary pieces of equipment for the 
modern press room. 


Durant 


TOOL COMPANY 
17 Thurbers Avenue 
Providence 5, Rhode Island 


E ike oe * ee 4 ¥ 
Standerd Steck Straighteners, 
13 Models from $310. " 


| ee a Mi z 
Wire Straighteners, 
5 Models from $160. 
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ELIMINATE 
MILLING 
MACHINE 
MAINTENANCE 





e 


™, 


UPS FEEDS AND SPEEDS 200% 


See how General Electric, Jeffrey Mfg., hun- 
dreds of others absolutely end arbor bushing 
maintenance problems and decrease production 
costs on horizontal milling machines by re- 
placing the bronze outer support bushing with 
a Circo-Flex “Live” Sealed Roller Bearing 
Unit. Circo-Flex Units with adjustable roller 
bearings hold precision—permit increases in 
milling speeds and feeds to take full advan- 
tage of carbide cutters. The rigidity of these 
units increase cutter life and eliminate chat- 
ter, frozen bushings, and twisted arbors. See 





how hundreds save thousands! Write for FREE 
case histories of actual company performan.c 
reports of jobs and dollars saved. 


DONLEY PRODUCTS. INC. 
Dept. TP-10 11106 Avon Ave., Cleveland 5, 0. 
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SAVED SAWS SAVE 


Money you can put in your pocket! 


Sharpening a gross of hack saws 
just 6 times will return the price 
of this Model EC Combination 
HACK, BAND and CIRCULAR 


Saw Sharpener. 





Speeds 
up to 
75 teeth 
oer min. 
As fine as 32 per inch 


Also Mfgrs of 
FLUTE MILLERS & GRINDERS 
Write for Complete Details. 


WARDWELL 


MANUFACTURING CO. 





3809 Ridge Road, Cleveland 9, Ohio 
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2000 Jobs 
Lost to Imports 


Tool steel imports from Europe, 
Japan and other nations in 1960 
were delivered at prices as much 
as 55% below current American 
scales. 

These figures came to light in 
the recent testimony of H. S. Pot- 
ter, spokesman for the U.S. Tool 
and Fine Steel Industry, before the 
House Subcommittee on the Impact 
of Imports and Exports on Ameri- 
can Employment. Said Mr. Potter: 
“Imports of tool steel and products 
made from tool steel cost us an 
estimated 2000 jobs last year.” 

The loss of business because of 
imports is a matter of grave con- 
cern to the 14 U.S. tool steel pro- 
ducing companies. “American pro- 
ducers cannot sell at the level of 
current import prices,” he said, 
“without operating at a loss. In 
time of national peril or emergen- 
cy, I can say only that we face 
the possibility of eliminating a 
national resource of inestimable 
value if we permit the tool steel 
industry specialists to disappear. 


Fatigue Causes And 


Prevention 


METALLIC FATIGUE, by W. J. 
Harris, published by Pergamon 
Press Inc., 122 East 55th St., 
New York 22, N.Y. Volume 1, 
331 pages. Price $12.50. 

This newcomer to the interna- 
tional series of monographs in aer- 
onautics and astronautics, gives a 
broad survey of the major factors 
affecting the fatigue behavior of 
metals. 

The author draws on his vast 
experience as chief physicist for 
the de Havilland Aircraft Co., Ltd., 
but he has not restricted his writ- 
ing to any one science. His theo- 
retical treatments of such factors 
as stress concentration, frequency 
effects, corrosion, fretting, crack 
propagation, and statistics show 
much original thinking. Possible 
solutions to fatigue problems were 
selected because of their feasibility 
with conventional well equipped 
engineering facilities. Fatigue con- 
sciousness, according to Mr. Harris, 
starts at the drawing board, runs 
the gamut of design and develop- 
ment to the production shop floor. 
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ACCUR 
ERROR 


with the 


DEX 5b wor202te: options ste sores 


increased A 
of 
ACCURACY ! Ny 





| Made in Switzerland 
| Measurement in inches 


VERSATILITY 
PRODUCTIVITY 


~~ ; e e® 


pee d E: 


e Automatic positioning can be changed instantly 
to manual operation’ 

¢ Projected optical setting — direct reading to .00005” 
for linear motions and 1 sec. of arc for built-in rotary table. 
Linear optics provided with adjustable zero reference 

¢ Simplified controls functionally arranged for 
greater operating speed and efficiency 

e 3” diameter boring spindle 

e Increased capacity: table size 3934” x32”; 295%” cross travel; 
235%” longitudinal travel; 2554” vertical travel 

¢ Hydraulic feeds and infinitely variable spindle speeds 

e Rear support optional 





MBI has engineers available for consultation, guarantees ‘a 
service by factory trained staff, and stocks spare parts 
in New York.—Join the long list of leading aircraft and 
manufacturing plants throughout the United States which 
are using the horizontal optical jig borer. 


Demonstrations upon request 
. at our conveniently located 
A, demonstration centers. 














rn ee eR PRET Cay oer 


€ 
E RE SOURS paseticy as sae Tee te ee 


M. B. I. EXPORT & IMPORT LTD. 


475 Grand Concourse, Bronx 51, N. Y 


Swiss Accuracy plus U.S. Know-how 


CIRCLE INFORM-A-GRAM KEY NO. 79 
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TECHNICAL BOOKS... Um? 


HUEBNER PUBLICATIONS, INC. 
1975 LEE ROAD, DEPT. E 
CLEVELAND 18, OHIO 


Gentlemen: Please send books checked. 


THE ACCURACY & GEOMETRY OF PRECISION 
SURFACE PLATES, ANGLES & STRAICHT 
EDGES by E. Willard Pennington. 


CT] ADHESIVE BONDING OF METALS by George 

Epstein. 1954; 227 pages. 
AN EDITOR INTERPRETS TRUE POSITION 

C] by W. E. Hoffman 

C] BORING methods, machines and miscellany 
for making close-tolerance holes by W. E. 
Hoffman. 

C] BRAZING MANUAL poepense by the Com- 
mittee on Brazing and Soldering, American 
Welding Society. 1955; 208 pages. Practical 


information on every type of brazing prob- 
lem, including tables. 


COLD FORMING OF STAINLESS STEELS by 
Lester F. Spencer, A 28-page pamphlet. 


DIAMOND TECHNOLOGY by Paul Grod- 
zinski. 784 pages. 93 working tables, and 
over 486 photographs and drawings. The 
only standard work on the subject. 


DICTIONARY OF METALLURGY by A. D. Mer- 
riman. 400 pages profusely illustrated. 7,000 
definitions. 236 tables. 


a DIE DESIGNING & ESTIMATING, 4th edition. 
363 pages; 26 chapters; over 400 illustra- 
tions, A standard reference work. 


C DIE ESTIMATING fourth edition. Provides 

the KNOW-HOW for determining what it 
takes in units of time to build a die. 62 
pages. 


ELECTROPLATING ENGINEERING HANDBOOK 
edited by A. Kenneth Graham. 1955; 670 
pages. Complete engineering fundamentals 
and processing data on all phases of electro- 
plating. 


FASTENERS HANDBOOK by Julius Soled. 
1957; 450 pages. Complete data, illustra- 
tions and descriptions covering all currently 
available industrial fasteners. 


a GEARS FOR SMALL MECHANISMS by W. O. 


O 
UO 


0 


Davis. 20 chapters profusely illustrated 
covering theory, design and practice in cut- 
ting and generating gear tooth forms. 


HOW TO DESIGN & SPECIFY PRINTED CIR- 


CUITS. Reporting on advantages, layouts, 


design, selection of materials and compo- 
nents etc. 


$ .75 
$2.95 


$1.00 


$ .75 


$4.75 
$1.00 


$10.00 


$25.00 


$7.50 


$3.00 


$10.00 


$12.50 


$6.00 


$5.00 
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INSTRUMENTS FOR MEASUREMENT & CON- 
Werner G. Holzbock. 1956; 416 
lly describes, illustrates and com- 
pares all current devices for measuring and 
controlling temperature, moisture, pressure, 
flow, uniformity, etc. 


MACHINING, HEAT TREATMENT & PICKLING 
OF STAINLESS by Lester F. Spencer, 36 
pages on the working of stainless steel. 


MANUAL OF MACHINABILITY AND TOOL 
EVALUATION by Antoni Niedzwiedzki. 
Tool life formulas, tool life criterion, chip 
load and workpiece hardness, tool geom- 
etry, test records, tool inspection, machin- 
ability classification, machine tool selection, 
and much other valuable data including 
graphs, drawings and recommendations. 


C] MATHEMATICAL PROGRAMMING by Rein- 

feld & Vogel. 274 pages. The practical ap- 
plication and use of mathematics in indus- 
trial programming. 


MICROSTRUCTURES OF DIAMOND SURFACES 
by S. Tolansky. 11 oo of original re- 
search, New optical techniques explained. 


PLASTICS ENCINEERING HANDBOOK, com- 
piled by The Society of the Plastics Indus- 
try. 850 pages. 


C] PLASTICS TOOLING by M. W. Riley. 2nd 

edition. 216 pages. A concise, accurate, up- 
to-date summary of all available informa- 
tion on plastics tooling. 


CJ THE PRINCIPLES OF INVENTORY MANAGE. 

MENT by Nyles V. Reinfeld. An authori- 
tative 32-page treatise on the economic 
aspects of analysis within your existent 
inventory control system. 


PRINCIPLES & METHODS OF SHEET METAL 
FABRICATING by George Sachs. 1951; 537 
pages. Describes in detail sheet metal 
forming methods, metallurgical effects in 
stamping, drawing, extruding, bending; de- 
sign of parts and dies, etc. 


a PRODUCTION CONTROL by Nyles V. Rein- 
feld. 1959; 340 pape. A practical guide to 
the principles and functions of production 
control—details forecasting, scheduling and 
inventory techniques—incorporates up-to- 
date research from 500 companies. 


CT] TECHNICAL WRITING MANUAL by Chris- 
tian K. Arnold. A glossary of word usage 
for technical people. 


TECHNIQUES OF PRESS-WORKING METAL 
by Eary & Reed. 472 pages. 20 chapters and 
hundreds of drawings cover this subject in 
highly comprehensive detail. 


TREATISE ON MILLING & MILLING MA- 
CHINES by The Cincinnati Milling Ma- 
chine Co. 896 pages, over 200 formulas and 
700 illustrations and charts. 


O OU 


$10.00 


$1.50 


$6.00 


$8.00 


$8.50 


$15.00 


$7.50 


$2.00 


$11.00 


$8.00 


$2.50 


$12.00 


$8.00 


AMOUNT OF ORDER §_—____ 
Cue account shipments to rated companies. Otherwise payment 
w 


th order, please. No C.O.D.’s. Ohio customers add 
tax. Quantity prices quoted on request. 


3% sales 











COMPANY 

BY TITLE 
ADDRESS 2 
city ZONE _STATE 
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Simplified Grinding 


Elaborate and expensive machin- 
ery is no longer needed for grind- 
ing gun drill points. A new rocker 
base grinding fixture does the job. 


It’s usable on any simple bench or 
pedestal grinder with a diamond 
wheel, and grinds gun drill points 
to the correct geometry. 





The unit’s rocker base is set on 
the grinder’s angle table. It tra- 
verses for grinding. A_ holding 
block secures the gun drill during 
operation. Micrometer holding 
blocks, or individual sized ones to 
fit specific gun drill sizes, are 
available. 

By following the step-by-step 
numbered directions for grinding 
that are provided with the fixture, 
the user can improve tool efficien- 
cy and prolong drill life. More 
from Eldorado Tool & Manufactur- 
ing Corp., 342 Boston Post Rd., 
Milford, Conn., or Inform-A-Gram 
No. E4. 


Carbide Cost Cutters 


Cutoff and secondary operations 
are probably two of the biggest 
leaks in the profit boat. Nobody 
has yet come up with the final 
answer to the time and material 
waste of the cutoff cycle, however, 
this loss can be minimized, and 
sometimes secondary operations 
can be eliminated through expert 
counsel. 

Production of small generator 
drive gear blanks that are cut from 
2%” dia bar stock made of a Type 
6/6 filled Nylon (Nylatron G.S.) 
gave a Midwestern manufacturer 
of printing machinery a cost prob- 
lem because of a tolerance of + 
0.005 in parallelism of the two 
faces of the 0.250 thick disks. Se- 
condary facing operations were 


necessary because of the weaving 
and deflection of the high-speed 
steel cutoff blade. Extra stock had 
to be left on the blanks. 

The operation was simplified by 
taking advantage of the high rigid- 
ity of a tungsten carbide tool 
shank. The original cutting tool 
had an I-beam section, and was 
46” wide, 1%” high, and 6” long. 
This tool was replaced by a 6” 
long bar of tungsten carbide %” 


Kennametal Inc., Latrobe, Pa. A 
Kennametal hard carbide tip was 
brazed on the end for cutting edges. 
The tool projects 1%” from the 
Acme No. 2 tool block to permit 
cutting to the center of the work- 
piece. 

Clean, parallel gear blanks, well 
within the _ specified tolerance, 
could then be cut off. The extra 
facing operation was eliminated 
and an entire run was completed 


wide and %” high, supplied by without a reject. 


Accuracy is essential in a lathe. No one denies this. 
Yet accuracy alone isn’t enough. It must be sustained 





Cy pe 


accuracy. This requires holding exact tolerances during all machining operations 
and throughout the lathe’s productive life. The new Logan 14” swing lathes deliver 
this sustained accuracy. For example, these lathes have variable speed drive for 
precise turning speeds. The drive can be adjusted at anytime to any rpm (40-1400) 
while the lathe is running. You don’t stop to shift belts! Also, the ball bearing spindle’s 
1%” bore and 1%,” collet capacity will perform many jobs. But, perhaps, your 


best assurance of Logan accuracy is the 
thorough testing—from headstock to 
tailstock—of every lathe before shipment. 
Write for specification proof that Logan 
is your best dollar value in the lathe field. 


accurate 





MODEL 6510 


$1.775 00 


F.O.B FACTORY 


Sioher Vie. ical, 5-9-3. 30, cae oto he 


4901 W. Lawrence Ave., Chicago 30, Ill. 





CIRCLE INFORM-A-GRAM KEY NO. 8] 





82 
MODERNAIR USES sp RGMAS TER TURRET 
DRILL AND RAPID 


To Save 60% Taller Costs ! 


ad-te le lot_mcolelilare 
time by over 80% 


Save 8 hours per 
ox- tm ae ol geleleloadiolam diaal— 


RAPID POSITIONING TABLE Speeds 85 Drill, 
Tap and Ream Operations Per Part 





When Modernair Corporation, San Lean- 


dro, California had to machine 85 differ- 
ent operations in a lot of 2024 aluminum 
valve bodies, they selected a Burgmaster 
Model 2B, 6-spindle turret drill equipped 
with a Burgmaster rapid positioning table. 





This Burgmaster combination permitted 
holding-fixture costs to be cut from $266 


to $90.00, tooling time from 2 weeks to 
2 days, and production time savings of 
8 hours of labor per valve body. Ream 
tolerances were held to ao +.0005 wth a 
RMS-18 finish and hole locations were 
held to a +.002. Another reason you 
should get the facts on Burgmaster. 


SEND FOR LITERATURE 


SMALL TOOL DIVISION 







Burgmaster ; s¥4.t toot pivisigs 


CORPORATION Gardena, California, Phone FAculty 1-3510 
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THE WORLDS 
TOOL ROOM 


BEST BUY w [jee = 
ACCESSORIES 

















It lists ball and spring plungers, 
clamping levers, many types of 
handles and everything you may 
need in your tool room. 


CATALOG WITH 2000 ITEMS | 


This complete catalog lists everything you may need 
to give your tool room top efficiency. It lists many 
short cuts to speed up production and improve the 
appearance of your product. It describes many new 
and ingenious items you will want to know about. 


REID TOOL SUPPLY COM PANY 


MICHIGAN 







MUSKEGON HEIGHTS, 
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Listings 


TOOLING & PRODUCTION 


| CONTRACT SERVICES 


DIRECTORY 


M:nimum charge, $4.50 per insertion. Rates net 


Michigan 


$12.00 per inch ($1.50 per 1/8 inch) 





DAVIS TOOL and ENGINEERING Co. 
19250 Plymouth Road, Detroit, Michi- 
gan, VErmont 5-6(00. Tools and Dies, 
Special Machinery, Sheet Metal Stamp- 
ings and Assemblies. 








Ohio 








CLEVELAND UNIVERSAL 
JIG COMPANY 
13404 St. Clair Ave. Cleveland, Ohio 
MU 1-2600 


DESIGNERS AND BUILDERS 
Jigs and Fixtures Special Machines 
Production Engineering 
Complete Plant Routing and Tooling 








Wire Forms: Racks, 
Wire Assemblies: 


—— Made to Specifications 
LOW PRICES: WRITE 


Fastorm Wire Division 
6125 Carnegie Ave., Cleveland 3, Ohio 








THE INDUSTRIAL MACHINE CoO. 
1436 East 47th St., Cleveland, Ohio. 
Founded in 1908. Builders of Special 
Machinery. General Machine Work. 








77 
KIFFER TOOL & DIE CO. 
5601 Tillman Avenue, Cleveland, Ohio, 
WOodbine 1-2440 &  1-2441. Manufac- 
turers of Special Machinery, Tools, 
Dies, Jigs, Fixtures, Swiss Jig Boring. 














NOBLE & STANTON, INC. 
998 Broadway, Bedford, Ohio, BEdford 
2-2800. Tooling, Short Run Production 





and Machined Parts for Automation. 











MAGNETIC 
BASE 2 1 = 
TOOL MAGNETIC SIZES 
HOLDER | TOOLS AND TYPES { 





=] 
8 
4 
3 
a 
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<a 
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& 
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Indicator Holder - 1/4” dia. 
non-magnetic stainless Fy 


Dp. 
gue 3/8” O. D. bushings. 
Fine precision adjustment 
identical to surface gage. 
Hardened ball socket set- Model 200B-$6.95 


pull magnetic base insures firm grip on any 
ferrous surfaces curved or flat. 


Write for Catalog No. 958-B 


CULLEN MFG. CO., INC. 
1603 Washington Ave., Racine, Wis 
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Worn Bearing Journals 
Re-sized by Plating 
_ ¢ 5 ‘at 





In-plant plating of worn elec- 
tric motor parts is saving a Cleve- 
land concern precious waiting and 
machining time. 

The firm is Reliance Electric 
and Engineering Co. They use the 
Dalic controlled area electroplat- 
ing process to exactly re-size worn 
bearing journals when repairing 
electric motor armatures. 


Use of this method not only 
eliminates the delays and expense 
involved in removing each shaft 
from its armature and rotor, but 
saves up to a week’s time on a job, 
compared to sending the shaft out 
for conventional bath plating and 
then regrinding of the plated sur- 
faces. 

Plating time with Dalic aver- 
ages 30 min/journal, with no shaft 
removal or grinding required. 

Fully-assembled armatures and 
rotors from motors ranging in size 
from 5 to 500-hp are first removed 
in Reliance Electric’s motor re- 
building department, that has the 
new plating equipment. They’re 
then placed between centers of an 
engine lathe and rotated. A fine 
grain nickel deposit is built up on 
each bearing surface by a hand- 
held Dalic stylus saturated with 
the plating solution. Simple poly- 
ethylene film masking, taped in 
place, keeps the plating solution 
out of armature windings. 

Current flow during plating is 
from the Dalic stylus (anode) 
through the solution to the shaft 
(cathode). Current density, and 
consequently plating time re- 
quired, is regulated with a simple 
dial adjustment on the Dalic recti- 
fier unit. 

For more information on the 
Dalic process, write to Sifco Meta- 
chemical, Inc., 935 E. 63rd St., 
Cleveland 3, Ohio, or circle In- 
form-A-Gram No. E5. 
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for vital cost reductions 
in assembly and machining 





¥ev 








specify-Standard Cam-Operated 
Indexing Units / 


Standard, Index Units . . . Rotary and 
Straight-line . . . are designed to be used in machines to provide automatic index 
motion to fixtured dials and direct mechanical motion to insertion stations, escape- 
ments and probes. 

Fast, smooth, shock-free indexing is assured by the use of cycloidal cams— 
with extreme accuracy and at production rates to 6000 per hour. 

Standard Model ST-A9AB Precision Rotary Index Unit. For light to medium 
duty. 4 to 20 stations. Accuracy to +.0005” at 6” radius. Production rate to 6000 
per hour. 

Standard Model St.-A9B. Heavy duty Rotary. 8 to 24 stations. Accuracy to 
+.001” at 7” radius. Production rates to 6000 per hour. 

Standard Model St-Al8... Heavy duty transfer type, straight line unit 27 to 
51 work carriers accuracy to +.003” production rates 6000 per hour. 


Write for complete engineering bulletin, 26-T 
on Standard Cam-Operated Indexing Units. 


MACHINERY 
ORR AE-a ed, | 


Standard Tool & Manufacturing Co. 


738 SCHUYLER AVENUE - LYNDHURST, NEW JERSEY 
Better Products at Lower Cost Through Better Methods 
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Eccentric Forming on Greenlee 
Automatic Bar Machines 





MACHINE ... 1-5/8’ —6 Automatic Bar Machine 
TOOLING ... High Speed Steel 

MATERIAL ... BIII2 

STOCK SIZE... 1" round 

TOOL SLIDE STROKE... 1-3/16" at .0042" feed 
SPINDLE SPEED . . . 420 rpm 110 sfm 

MACHINE TIME . . . 43 seconds 


ESTIMATED GROSS PRODUCTION .. . 83 per hour 














1. Rough 
eccentric form 
.550" diameter 
and |/32" radius. 




















2. Rough 

“| ---- eccentric form 

| .643" spherical 
diameter, finish 
form inside 
tapered sides, and 
1/32" radius. 


























3. Finish 
eccentric form 
.643" spherical 
diameter and 


.023" radii. 





























od 4. Face end. 
Break corners on 
|" diameters. 























5. Finish 
eccentric form 
.550"' diameter, 
outside tapered 
sides, |/64"' radii, 
chamfer 45° on 
ends, and break- 
down for cutoff. 








6. Cut off. 














PRODUCTION MACHINERY 








PRODUCED WITHOUT COSTLY 
“SECOND OPERATION" 





“Union Special’ relies on GREENLEE 
versatility to cut production costs 
of multiple eccentric crankshaft 


Standard Greenlee Automatic Bar Machines are extremely 
versatile. Union Special Machine Company, manufacturers of 
industrial sewing machines, utilizes this production versatility 
to machine the multiple eccentric crankshaft illustrated. The 
part is machined from 1” round B1112 stock and is held in 
standard concentric collets. Part is machined in 43 seconds 
giving a gross production output of 83 pieces an hour, 
Sequence of operations is shown at left. 


Special eccentric forming attachments mounted in the first, 
second, third, and fifth forming slide positions, rough and 
finish form the two eccentric diameters. Greenlee Bar Auto- 
matics permit greater job versatility and assure added profits, 
See your Greenlee representative or send us a print of your 
problem-part. 











GREENLEE BAOS. & CO. 








ce 1863 





TRANSFER MACHINES e 
DIE CASTING MACHINES e 


SPECIAL MACHINES 
TRIM PRESSES 


AUTOMATIC BAR MACHINES e 


1991 Mason Avenue ROCKFORD, ILL. 


WOODWORKING MACHINES AND TOOLS 
COMMERCIAL CASTINGS 


HYDRAULIC AND HAND TOOLS e 
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BULLARD 





‘Sets 


| THE PRICE IS LOW IIR 
T1805 PRICE IS LOW GIR 
TENS IPIRICE IS LOW WM: 
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with the NEW Bullard 
Mult-Au-Matic Type “M” 





To achieve the same production output obtain- 
able from a Bullard Mult-Au-Matic, Type “M”, 
competitive methods would require a greater 
investment of capital funds. 





Built to exacting Bullard standards, the Type 
“M”’, available with 6, 8, or 12 spindles, incorpo- 
rates in its design many features which insures 

its rigidity, accuracy, and productivity, even on 
difficult machining jobs. 


For complete Mult-Au-Matic, Type “M” infor- 
mation, write for a catalog or call your nearest 
Bullard Sales Office or Distributor. 


The Bullard Company, Bridgeport 9, Conn. 











: WIENS IPIRICIG WS LOWER ! 
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Polarad inspectors 


see .001° vanes 





magnified like this 
with STEREOZOOM’ MICROSCOPES 


These are micro-grid vanes for the higher frequency microwavo 
electron tubes made by Polarad Electronics Corporation, Long 
Island City, N. Y. Bausch & Lomb StereoZoom Microscopes 
play a critical part in their inspection. Because only B&L Stereo- 
Zoom Microscopes provide infinite choice of magnification, any- 
where within the entire range of the instrument. Just a turn of 
the Zoom knob shows their .001” vanes at the ideal magnifica- 
tion for checking continuity, spacing, surface finish, or con- 
tamination by foreign materials. 


Work shows up vividly, in natural 3D detail. And there’s unob- 
structed working distance (up to 7”) to simplify Polarad’s 
precision assembly of tube parts. That’s why Maurice J. Cun- 
niffe, manager of Polarad’s Microwave Tube Laboratory, says: 
“The StereoZoom Microscope is an essential component of our 
laboratory facility.” 

Why not mail the coupon and find out how StereoZoom Micro- 
scopes can help you? 


BAUSCH & LOMB, INCORPORATED 
77322 Bausch St., Rochester 2, New York 
Made in America, to the [] Send new B&L StereoZoom Catalog D-15. 


world’s highest standards. 


BAUSCH & LOMB 
1 





Name, Title ............- 
IID svcsinepreccnenien: 
Address 
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(_] Schedule a demonstration at my convenience. 
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Keen Sense of Touch 
On NC Grinder 


A new 60” heavy duty rolj 
grinder, reportedly the first grind. 
er to use numerical control, can 
detect a thousandth-inch differ. 
ence in a five-foot thickness, 4 
man with the same sensitivity of 
touch would be able to detect the 
thickness of an extra layer of pa- 
per on his cigarette. 





The machine uses its uncanny 
sense of touch to finish work rolls 
for metal rolling mills. With prob- 
ing steel fingers and General Elec- 
tric numerical control, it measures 
the dimensions of rolls and calcu- 
lates when they are finished. The 
electronic control also memorizes 
these dimensions, recalls them 
later as it directs grinding of a 
second matching roll and back-up 
rolls. It automatically grinds 
straight or crowned rolls up to 5 
ft dia to exacting tolerances. 


This extreme accuracy helps 
maintain definite standards for re- 
grinding and avoids waste. The 
numerically - addressed sequence 
and servo control concept is similar 
to punched-tape numerical control. 
Operating from. standard 1’ 
punched tape, the control directs 
the grinder through a complete 
cycle and performs all operations 
necessary to refinish a roll. The 
grinding wheel is activated with 
the cycle start button and the ma- 
chine and control system cary 
out rough grinding, aligning of 
workpiece, semi-finishing, wheel- 
dressing, finish-grinding, and fin- 
ally measuring, and typing 4 
printed record, of roll size. 

Seventeen specific operation se- 


quences may be tape-programmed 
as primary functions, four others 
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as secondaries. 

The first of three of these auto- 
mated grinders will soon operate 
at the new hot mill of Great Lakes 
Steel Corp. They are manufactured 
by Farrel-Brimingham Co., Anso- 
nia, Conn. 


Machine Assembles, 
Sizes, Inspects 


An alternate station dial triggers 
two operational sequences simul- 
taneously on a Bodine 42-30 as- 
sembly chassis tooled for automo- 
tive valve production. 





On the first pass, with the part 
in a vertical position, a bronze 
bushing is hopper fed into the 
valve and inserted by the machine 
slide. A sizing ball is pushed 
through the bushing. ID is sized 
with a Pratt-Whitney air gage. 
Failure to come within part toler- 
ance stops the machine. Sizing ball 
return is extremely simple: a ball 
is pushed through the bushing into 
a funnel mounted tube where a 
venturi tube blows the ball back 
to insertion station. 


Next the part is removed from 
the nest and placed over the man- 
drel fixture, while another goes 
into the nest. A check valve is as- 
sembled on this pass. A steel ball 
is hopper fed in the valve body. At 
the next station a coil spring is 
wound on a Torrington spring- 
winder and blown into place. 
Springs are fed only on demand, 
since the springwinder is cycled to 
the machine. The part is then in- 
spected for the presence of the 
check ball and spring. Finally a 
roll pin is hopper fed and inserted 
and the completed part is removed 
from the dial. 





1 


just set the part on the 
anvil (no masters or set 
gages needed) 


TWO... 


1 dU dem del-m delelemm commie) 1-14 
spindle (stops automat 


Tor liNmelameelaie-lae 


THREE... 


read the measurement 
directly from -the scale 
(and save up to 85% in 
gaging time!) 


MEASURE 10 


0001"! 
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... that’s how quick and easy it is with the 
Bausch & Lomb DR-25B Optical Gage !/ 


Takes just seconds to get direct readings to .0001” .. . depth, 
thickness, height, diameter, taper. You read in “tenths” from 
0” to 3” on a bright, magnified scale...with such extreme 
accuracy (0.000025”) that you use this DR-25B instead of 
gage blocks. Specially calibrated to normal shop temperatures 
with easy conversion charts for any temperature fluctuation. 
Here’s today’s fastest, easiest way to get highest accuracy read- 
ings ... with job-proved savings of as much as 85% in gaging 


time... for only $875! 


See it, compare it, in 
a free on-the-job 
demonstration. 


BAUSCH & LOMB 


Made in America, 
to the world’s highest standards. 





DISTRIBUTED IN U.S.A. THROUGH THE DoALL COMPANY 


| BAUSCH & LOMB INCORPORATED 
79722 Bausch St., Rochester 2, N. Y. 
| 
| 
| 


) Please send Catalog D-285. 


| SITE anivnsceasaccessestscesesenssetes ; , Es... 

| IEE .actvcscitnssesesscnes 

|] ADDRESS ................. Siinnasebinis 

SUNNY. ysicmcovicsatovspuactbecelcenevies ... ZONE STATE .. 
he eee 
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0) Id like an on-the-job demonstration of the 
DR-25B with no obligation on my part. 
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YOUR DUMORE DISTRIBUTOR HAS COMPLETE STOCKS FOR FAST DELIVER! 
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Compact, rigid, easy-to-move units inthree 
sizes for all tooling needs. Perform in any 
position. Built-in power and feed. Priced 
from $595, FOB Racine. 


ONE DUMORE VERSA-MIL plus lathe equals a complete machine shop 


YOU CAN DO MORE WITH 


e save handling, moving set-up ent 
and down-time YMo METALWORKING 


@ one unit often pays for itself @ TOOLS 
on one job 
, : THE DUMORE COMPANY 
e provide close tolerance quality 1304 Seventeenth Street, Racine, Wisconsin 
at profitable metal removal rates HI-SPEED DRILL UNITS + DRILL-N-TAP UNITS 
up to 1-1/2 cubic inches per DRILL UNITS « DRILL HEADS + MICRO-DRILLS+ 
minute in mild steel DRILL GRINDERS + TOOL POST GRINDERS + 
HAND GRINDERS + FLEX-SHAFT TOOLS « QUILLS 
e@ give you the advantage of AND ACCESSORIES « VERSA-MIL UNITS 


machining where it is most 
economical—by letting you 
take the machine to the work 


When you have a need for erector-type com- 
ponents for special machines... machining 
heads, feed tables, machine beds...contatl 
our subsidiary Master Manufacturing Com- 
pany, Hutchinson, Kansas. 
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Use if as a 
... Machine tool 
attachment 
Dumore Versa-Mil combines 
with any standard machine 
tool for secondary machin- 
ing operations. 














...portable machining unit 


Built-in power and feeds, plus any position mounting, permit Dumore Versa- 


MILLS Mil to in-place machine parts or machinery too big to move or handle in 


BORES 

SHAPES 

SLOTS 

GRINDS, DRILLS 


and related 
machining 








...component for special machines 

Dumore Versa-Mil adapts readily to special machining set-ups for produc- 
tion applications. Completely engineered accessories and attachments pro- 
vide versatility for a variety of operations. 


SEE HIM FOR A DEMONSTRATION...OR WRITE FOR BULLETIN VM-60-C 


CIRCLE INFORM-A-GRAM KEY NO. 89 
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Texas Size 
Radial Former 


Convair Corporation, Fort 
Worth, Texas, knows that a mod- 
ern plant is not a condition, but a 
movement. That’s why the com- 
pany has an extensive machine 
replacement program. They have . 
just ordered the largest major f as 
Radial Draw Former in existence. 

The 300-ton colossus built by 
Cyril Bath Co., Solon, Ohio, will 
cost more than a million dollars. It 


Eliminate costly reading 
errors with 





the — > ~~ 


kis bleed ly 





“HELIOS” 


DIAL VERNIER 
CALIPER with buiit-in 
DIAL INDICATOR 


Direct Reading in .0O1” 


The world famous “HELIOS” Dial Vernier Caliper is 
hardened, ground and lapped throughout. 


Other features: 


¢ Thumb roll permits quick and easy operation 

¢ Knurled lock screw 

e 100% measuring capacity 
(outside, inside and depth.) 


Available in 5”,6”, 8” and 10” capacities in tool 
steel or stainless steel. 


Height Gage Attachment optional. 


“HELIOS” ~ 


SWING-JAW 
VERNIER CALIPER 


with knurled lock screw 


¢ Direct Reading 
e Capacity 4%” 
e Length of Jaw 1%” 


The swinging jaw allows a very easy, rapid and 
extremely accurate measurement of parts that have 
faces which do not lie along the same axis. 

This caliper is stainless steel, hardened and lapped. 


Every “HELIOS” Vernier Caliper is individually 
packaged in a beautiful hardwood velvet-lined case. 
Write for detailed information and prices on the 
“HELIOS” Caliper line. 














Ty Mig siaggh' 5 30 RE AHEM 





M. B. I. ExPORT & IMPORT LTD. 


<> 


475 Grand Concourse, Bronx 51, N. Y. 
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has twice the capacity of its prede- 
cessors. This sixth of its kind to be 
installed in a General Dynamics’ 
plant, will produce frame and skin 
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This is the Radial Draw Former at 
Republic Aviation. The one ordered 
for Convair is six times larger. 
Basic features are the same. 


elements for giant air vehicles. It 
will form some of the toughest new 
metallic alloys into very accurate 
shapes. Shapes that were previous- 
ly impossible to produce! End 
products maintain accurate con- 
tours in subsequent welding and 
high temperature environments, 

A smaller Radial Draw Former 
operates at Republic Aviation, 
Farmingdale, N.Y. Another is on 
its way to Rohr Corp., San Diego, 
Calif. This newest, and _ largest 
unit will have an ultimate succes- 
sor ten times its size. That one is 
still on the drawing board accord- 
ing to Cyril Bath engineers. 


Compiler Cuts Costs 


The industry’s first multi-pro- 
grammed scientific algebraic com- 
piler, for use on the Honeywell 
800 electronic computer, cuts man- 
ual programming of scientific and 
engineering problems by 90%. This 
automatic coding system accepts 
ordinary mathematical instructions 
and expands them into detailed 
computer language at one-tenth 
the cost and effort of earlier sys- 
tems. 

Compiler language is more con- 
cise than machine idiom. The com- 
puter itself translates compiler di- 
rective into machine instructions. 
Object program is documented 
with explanatory remarks and an 
error-detection system is provided. 
An entire program is compiled at 
once and batch compiling is possi- 
ble. An expression may be desig- 
nated as Boolean by placing a B 
in Column 1 on the statement card. 
For special applications hand- 
coded sub-statements may be 
written. Interspersed ARGUS cod- 
ing may address ARGUS and/or 
algebraic compiler variables. 
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Calendar of Events 


October 4-6 American Society of 
Mechanical Engineers’ Process In- 
dustries Conference, Shamrock 
Hilton Hotel, Houston, Texas. 
October 4-6 American Machine 
Tool Distributors Association’s an- 
nual meeting, Penn-Sheraton Ho- 
tel, Pittsburgh, Pa. 

October 10-12 American Stand- 
ards Association’s 12th National 
Conference on Standards, Houston, 
Texas. 

October 17-19 American Society 
of Mechanical Engineers/ American 
Society of Lubrication Engineers’ 
Lubrication Conference, Morrison 
Hotel, Chicago, III. 

October 18-20 33rd Annual Meet- 
ing Gray Iron Founders’ Society, 
Royal York Hotel, Toronto, On- 
tario, Canada. 

October 19-20 1961 National Con- 
ference on Industrial Hydraulics, 
Sherman Hotel, Chicago, III. 
October 19-20 Midwest Confer- 
ence of the American Society for 
Quality Control, Chase-Park Plaza 
Hotel, St. Louis, Mo. 

October 23-27 American Society 
of Metals, 1961 Detroit Metals 
Show, Cobo Hall, Detroit, Mich. 
October 23-25 Fall Meeting Abra- 
sive Grain Association, Astoria 
Hotel, New York, N.Y. 

October 25-27 The National Man- 
agement Association’s 1961 Annual 
Convention, Sherman Hotel, Chi- 
cago, Il. 

October 29-November 1 National 
Metal Trades Association Conven- 
tion, Hotel Commodore, New York, 
New York. 


New Screw 
Machine Standard 


The American Standards Assn. 
recently approved a revised stand- 
ard, of interest to TOOLING & 
PRODUCTION readers. The liter- 
ature is developed and published 
by the American Society for Test- 
ing Materials. It’s title: “American 
Standard Specification for Free- 
Cutting Brass Rod, Bar, and Shapes 
for Use in Screw Machines (ASTM 
B16-60,) H8.1-1961.” 


Copies at 50 cents each, from 
American Standards Assn., Dept. 
P249, 10 East 40th St., New York 
16, New York. 
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Stamping out sprockets for famous Schwinn Bicyles is precision stamping. The 
special high strength steel stock is perfectly conditioned for accurate work. Flat 
stock, free of coil curvature, reaches the die area at perfectly timed intervals. 
For sprockets and other vital parts, Schwinn achieves this straightening-feeding 
precision economically, using the Littell “HRP” self-powered, hydraulically 
driven feeding and straightening machine. The “HRP” will serve you as well. 


“HRP” is Versatile, Accurate, Convenient 


The straightening-feeding cycle of the self- 
powered HRP unit is synchronized with the 
stamping cycle of the press by a single elec- 
trical connection. HRP units remove the coil 
curvature, and feed the straightened stock to 
the press or shear at precisely the desired 
speed. They feed from either side of the press, 
or from front to back. They can be positioned 
at special angles to produce specially shaped 
parts. Pulling an electrical plug disconnects 
the “HRP” from the press. Furthermore, the 
“HRP” can be easily moved from press to 
press by a lift truck. Facts in Bulletin B-10. 


3 STANDARD “HRP” SIZES 
STOCK CAPACITIES 


12” wide x .O90” thick 
18” wide x .OG2” thick 
24” wide x .OSO” thick 









COILY Says: 

“Get Bulletin B-10. 
All facts. No charge.”’ 
Write today to 





4197 N. RAVENSWOOD AVE., CHICAGO 13 . 
CIRCLE INFORM-A-GRAM KEY NO. 91 
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| Rp Catalogs & Literature 


Reprints or “Heat Treatable 
Steel-Bonded Carbides” are avail- 
able from Sintercast Division of 
Chromalloy Corp. The paper was 
presented at the 16th annual meet- 
ing of the Metal Powder Industries 
Federation. Inform-A-Gram No. 
+t 0 


Aeroquip Corp.’s Bulletin 629 
explains the uses of self-sealing 
couplings. The handy 20-pager is 
well-illustrated and prepared to 
acquaint the engineer or technician 
with general information, rather 
than specific details. Inform-A- 
Gram No. C2. 








Faceplates from 12” to 84” in diameter 
5 second accuracy standard ... 2 seconds available 
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Experimental and Tool Room Layout 





APPLICATIONS UNLIMITED... 
ROTAB’ UNIVERSAL TABLES 


Applications for ROTAB precision tables are, in fact, limited only by user 
imagination. For ROTAB units are being successfully utilized for receiving, tool 
and gaging, stage and final inspections, and for analytical spot checks on parts 
in process. ROTABs are proving highly effective in quality control for statistical 
data procedure, quality, casting and pattern analyses. They’re saving time, 
increasing accuracies in experimental and tool room layout, too. And they’ve 
even performed outstandingly as cost-cutting machining fixtures for high 
accuracy positioning of difficult and complex tool room operations. 


How does ROTAB come by this versatility? By offering single set-up, 
3-dimensional positioning with optically precise 5-second accuracy (and with 
readings to 1 second repeatability!), motor-driven, pendant controlled move- 
ment, horizontal loading and many more advanced engineering features. You 
can use ROTAB, and we can show you how. 


Write today for your FREE ROTAB CATALOG! 


Mi 





GC g MACHINE PRODUCTS corporation 


6771 E. McNICHOLS ROAD e@ DETROIT 12, MICHIGAN 
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Portage Double-Quick, Inc. of. 
fers literature on a new drill press 
attachment for drilling, counter. 
boring, chamfering, reaming, con- 
trolled entering, and removing 
nibs. Check No. C3. 


“Compression Tube Fittings” 
catalog from  Parker-Hannifin 
Corp. presents 25 items of the 
Ridg-lok tube fitting line with il. 
lustrations and dimensions. Circle 
Inform-A-Gram No. C4. 


“Guide to Hydro-Pneumatic Ac- 
cumulators” is offered by Greer 
Hydraulics, Inc. on Inform-A- 
Gram No. C5. The illustrated 
reference manual covers operating 
principles, designs and uses of 
hydraulic accumulators. 


R. K. LeBlond Machine Tool 
Co.’s new 4025 NK heavy-duty 
lathe is the subject of a just-issued 
bulletin. Interested? Circle Inform- 
A-Gram No. C6 for Bulletin 
HD-461. 


Bulletin 813-A describes Ameri- 
can Tool Works Co.’s traveling 
openside boring and drilling ma- 
chine. The unit has a 19” column 
and a 104” wide work area. Its 
numerically controlled by a GE 
Mark II system. Inform-A-Gram 
No. C7. 


Data sheet CS/TS-4-11-1 from 
Vernitron Corp. is an aid for rapid 
and correct selection of size 11-400 
cycle Thru-bore control and torque 
synchros for servo applications. 
Inform-A-Gram No. C8. 


Bulletin GM62 presents four new 
Micromaster surface grinding ma- 
chines from the Machine Tool Div., 
Brown & Sharpe Mfg. Co. Check 
Inform-A-Gram No. C9. 


Lehigh, Inc. offers new literature 
on several of the company’s new 
products. Included are heavy-duty, 
double-acting air motors; Check- 
trol, a_ self-contained hydraulic 
unit; new air cylinders and pack- 
aged drill feeds. Inform-A-Gram 
No. C10. 


“Walton” tap extractors that fit 
taps for helical coil wire screw 
thread inserts are featured and 
priced in a flyer from The Walton 
Co. Inform-A-Gram No. Cll. 


Model 12B electrolytic cutter and 
tool grinder is outlined in a bul- 
letin from Covel Mfg. Co. Inform- 
A-Gram No. C12. 





de: 
In: 


log 
sté 
shi 
dis 








zs” 


he 
il- 
cle 


.C~ 
er 
A. 
ed 
ng 


0] 


ity 
ed 


‘in 


im 
id 
00 
ue 


W 
a- 
Y., 
ck 


y; 
. 
ic 


id 
l- 
a- 





OCTOBER 1961 


(afalogs... 


Innershield welding is described 
in Bulletin 5300.1 from Lincoln 
Electric Co. Performance charac- 
teristics and process speed are 
compared with manual shielded 
metal arc and semi and fully auto- 
matic submerged are welding. In- 
form-A-Gram No. Cl3. 


Surfindicator is a portable in- 
strument that measures surface 
microfinish on metal, plastic, glass 
er other materials regardless of 
shape or composition. This unit is 
described in a folder from Brush 
Instruments, Div., Clevite Corp. 
Inform-A-Gram No. C14. 


A fully illustrated 32-page cata- 
log from Valenite Metals lists 
standard blanks, rectangular 
shapes, squares and diamonds, 
discs, center tips and many others. 
The brazed tool section contains 
more than 200 styles and sizes. In- 
form-A-Gram No. C15. 


Air-operated diaphragm chucks 
for high-speed internal and ex- 
ternal chucking are announced in 
a brochure from Erickson Tool Co. 
Check Inform-A-Gram No. C16. 


National Acme Co.’s new single 
chaser Vers-O-Tool backs off au- 
tomatically at the end of the cut- 
ting stroke. It’s described in Bul- 
letin SVT-1. Circle Inform-A- 
Gram No. C17. 


Special sizes of high speed taps, 
dies, thread, plug and ring gages 
are listed on a handy 14 x 22” wall 
chart from Field Tool Supply Co. 
Inform-A-Gram No. C18. 


Coromant tungsten carbide tool- 
ing is extolled in a 50-pager from 
Sandvik Steel, Inc. Circle Inform- 
A-Gram No. C19 for your free 
copy. 

Standard and special taps are 
described in a handbook from 
Besly-Welles Corp. Included are a 
tap users’ guide, trouble shooting, 
resharpening instructions and han- 
dy tables on thread constants, 
Acme threads, and drill diameters. 
Inform-A-Gram No. C20. 


How to select cylinders by size, 
thrust, bore, stroke, mounting, etc., 
is outlined in a 32-pager from Mill- 
er Fluid Power Div., Flick-Reedy 
Corp. Request Bulletin AJH-104S 
on Inform-A-Gram No. C21. 


Simple pencil line sketches of 
intricate shapes and forms can now 
be used to guide oxygen shape- 
cutting machines with an electron- 
ic tracer. It’s explained in a free 
booklet from Linde Co., a division 
of Union Carbide Corp., Inform- 
A-Gram No. C22. 

A new catalog outlines equip- 
ment and methods for performing 
from relief grinding on a variety 
of cutting tools. Yours free from 
R-O Mfg. Co. on Inform-A-Gram 
No. C23. 
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Where, when and how to use 
Ceramic VR-97 is described in 
Bulletin 61.1 from Vascoloy-Ramet 
Corp. Also included are finishing 
information, machinable materials, 
tool geometry, new applications 
and ceramic trouble-shooting. In- 
form-A-Gram No. C24. 

Cam indexed Camtrol roll feeds 
for precision feeding of dynamic- 
ally controlled roll and strip stock 
at 3000 ipm are described in Cata- 
log 500. Ferguson Machine Co., In- 
form-A-Gram No. C25. 











SYNTRON PARTS FEEDERS DO THE WORK OF MANY HANDS 
Vertical Vibratory 











Feeding special bolts 





SYVZRCN 








Feeding special brass parts 


Write today for a Syntron Catalog and 
complete information about Syntron Parts Feeders. 


iw 





—speed production, increase efficiency 

of most operations requiring continuous 
controlled feeding of small parts. 

—flexible enough to handle a wide va- 

riety of parts—sizes, shapes materials. ¢ 
—adaptable to most automatic machines. : 
Supply parts in an oriented, single-line 

at rheostat controlled rates. 

—dependable, powered by the world 
famous Syntron Electromagnetic drive 

unit, 3600 vibrations per minute, rheo- 

stat control, no mechanical wearing parts 

to replace or maintain. 

—custom built, each feeder is engi- 
neered to the specific part that is to 

be handled. 

investigate the possibilities of Syntron 

Parts Feeders in your parts handling 
operation. 





Feeding wing nuts 


Fis os. 


REPS hy A 








“Other Syntron equipment 
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Lapping Machines 
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Bin Vibrators 
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Catalogs... 


A 32-pager from Friden, Inc. ex- 
plains the meaning of numerical 
control and the use of punched tape 
in machine tool applications. In- 
form-A-Gram No. C26. 


Chip conveyors designed to be 
mounted as an integral part of high 
speed machine tools are described 
in Bulletin MF 650-A from May- 
Fran Mfg. Co. Inform-A-Gram No. 
C27. 








A 28-page catalog shows the 
complete line of improved batch- 
type airless abrasive blast cleaning 
machines from Wheelabrator Corp. 
Free on Inform-A-Gram No. C28. 


Dotco, Inc. offers Bulletin 103, 
which details Dotco air tools in- 
cluding right angle and vertical 
sanders, grinders for contour fin- 
ishing of dies, mold finishing, forg- 
ings, castings, and for deburring 
machined parts. Inform-A-Gram 
No. C29. 








Solve your “Small Parts” production problems 
with 2 HANNIFIN “HAN-D-PRESS’” 











RIVETING 





The husky Hannifin *Han- 
D-Press” takes operator 
fatigue out of light pro- 
duction operations where 
speed is the key to econ- 
omy. A safe, easy-to-oper- 
ate Hannifin air-operated 
bench press can handle 
these sometimes trouble- 
some jobs better, faster 
and easier. 


CHECK THESE FEATURES: 


® Electric control through Hannifin 4-way solenoid- 


STAKING 
PUNCHING 

PRESSING 
ASSEMBLING 

MARKING 


actuated valve. 


® Guided ram. Speed easily adjustable. Automatic 
return. 


® Removable steel base plate. Easy to change job 
set-ups using alternate work bases. 

® Minimum maintenance. Rigid frame; cylinder ‘“tru- 
bored” and honed. 


® Half-ton and one-ton models. Low prices. Immediate 
delivery. 


Call Your Hannifin Man for Complete Information 










ARKER 
ANNIFIN 


CORPORATION 


PARKER-HANNIFIN 


HANNIFIN COMPANY DIVISION 
563 South Wolf Road e 


PNeumartic ano Hvyorautic SYSTEM COMPONENTS 


Des Plaines, Illinois 


EUROPEAN DIVISION « PARKER-HANNIFIN N.V. * SCHIPHOL-THE NETHERLANDS 
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TOOLING & PRODUCTION 


“For Better Business Control” js 
a brochure that outlines applica- 
tions and specifications of the 
medium-scale Honeywell 400 com- 
puter from Minneapolis-Honeywel] 
Regulator Co., Electronic Data 
Processing Div. Inform-A-Gram 
No. C30. 


Dynamaster #2 universal mill]- 
ing machines are covered in 20- 
page Bulletin MM55 from the Ma- 
chine Tool Div., Brown & Sharpe 
Mfg. Co. The machines are offered 
with 3, 5, 7% or dual 10/5-hp 
spindle drive motors and automa- 
tic climb milling arrangement. In- 
form-A-Gram No. C31. 


Compressed air users will read 
Engineering Bulletin DAS with in- 
terest. It features a new approach 
to the old problems of compressed 
air use—too much moisture and 
too little capacity. Literature from 
the Air System Division of Lynch 
Corp. on Inform-A-Gram No. C32, 


Ball bearing lathe centers and 
tailstock spindles from Nielsen, 
Inc. are shown in new catalog 
from that company. Circle Inform- 
A-Gram No. C33. 


“Shutdown Master Planner” wall 
chart SM-5732 from Westinghouse 
Electric Corp. is offered on Inform- 
A-Gram No. C34. All items in- 
volved in a shutdown of mainte- 
nance activities are shown at a 
glance on this preplanner chart. 


A new American standard is of- 
fered free by the Grinding Wheel 
Institute. The 36-pager entitled 
“AMS Specifications for Shapes 
and Sizes of Diamond Grinding 
Wheels, Hand Hones and Mounted 
Wheels” B74.3-1961, is available on 
Inform-A-Gram No. C35. 


Mastercut, an oil base water sol- 
uble oil, is said to virtually elimi- 
nate heat caused by shock and 
stress in metal cutting. There are 
no sulphurs, chlorides, or phenols 
in Mastercut. S & S Engineering 
Co. offers brochures on Inform-A- 
Gram No. C36. 


MSO a new multiple second op- 
eration machine from Standard 
Tool & Mfg. Co. is outlined in 
Bulletin 61. Mark Inform-A-Gram 
No. C37. 


Three models of a double mitre 


saw are discussed in a catalog from 


LeTarte Co., Inc. Special features — 
include 39” working height, and 


recessed knee control. No. C38. 
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gne Kingsbury operates on 


DATA 

+ 10 units with 17 spindles 
| Detain eacic 

© 9 rotating work fixtures 
with automatic clamping 
© 450 parts per hour gross 


two different parts without changeover 


Parts may be fed at random 
This center column machine works on 
the two different parts shown with no 
changeover. The work fixtures hold 
either part without changing locators. 
Each fixture rotates 120° with each 
index of the table so the horizontal 
units can perform three sets of opera- 
tions equally spaced. 


Two of the vertical units drill two 
holes, one in each part. One unit drills 
Hole A in the bottom of the large part 
when its flange trips a micro switch. 
The other unit cycles every time, drill- 


eB alelapcelaticl Mm <elei te] | 


ing Hole B in the top of the small part, 
“cutting air” in the large one. 


You can make money with 
a Kingsbury. Here’s how: 


— One Kingsbury replaces several 
general purpose machines, saving 
space and labor. 


— You cut work-in-process inventory 
by eliminating several banks of parts. 


—You cut maintenance costs. Be- 
cause of good basic design and rug- 
ged, accurate construction Kingsbury 


eM alelab4elaticl Melitii 





Units with 45 Left of 
Milling Heads <> — ee Radial Centerlines 
i fas 
tae 7 O85 === —|_ DRILL 3 PAIRS OF 
POCKETS 120° 7 1 |\ HOLES 120 
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apart witH (tty Hees = 
3.12 Dam a 
CUTTER 


ALUMINUM PLANET 


PINION CARRIERS 






y : 
ee APART < 


2 Vertical Units 
DRILL HOLE A 
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FOR 
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 geomat 


AUTOMATIC 


machines have run year after year, 
through millions of cycles, without 
serious trouble. 

—yYour machine can go right into 
your production line because our test 
runs before shipment guarantee uni- 
form parts that gage. 

May we make a proposal? Kingsbury 
Machine Tool Corp., Keene, N. H. 


KINGSBURY 


2 Vertical Units 
on Center Column 





563 CORE DRILL 
dy 3 HOLES 

END MILL 
4 3 PLACES 
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TRANSMISSION 
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Solid Chrome Carbide 


are the 





lowest cost 
Gage Blocks 


—based on the 


many extra years 
of service they give. 


Rectangular or square, 
Grade A+ Croblox +.00004”, — .000002" 
Grade AA Croblox + .000002” 


“Laboratory Master’ Grade + .000001” 
(rectangular only) 


om 


WEBBER Croblox, made of solid chrome car- 
bide, one of the hardest metallic substances 
known, have a useful life expectancy up to 
70 times that of standard steel blocks. 


This fact alone makes Croblox a great money 
saver for manufacturers of precision products. 






There is another saving — Webber Croblox, 
calibrated in split millionths, retain their ac- 
curacy over such a long period of time that 
production errors caused by worn blocks 
virtually are eliminated. 

Another saving. Croblox, being 30 fimes 
more corrosion resistant than 18-8 stainless 
steel are not affected by moisture, finger 
prints, body or airborne acids, all of which 
can affect the accuracy and wringability of 
steel blocks. 





Your inquiries are invited. 


ee ee 





12903 Triskett Road 
Cleveland 11, Ohio 


We also manufacture a full line of 
Femme and square Steel Gage Blocks. 
lllels Cr GAGE COMPANY Telephone CL. 1-1200 


PIONEERS in the production of Chrome Carbide Gage Blocks — CROBLO} 





quare, 


1" 
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Catalogs... 


“Creative Framing” is the title 
of a 24-pager from Acme Steel Co. 
It unveils a variety of ideas and 
applications for creative framing 
of storage racks, shipping contain- 
ers, tables, platforms and other 
structures of all sizes and shapes. 
Inform-A-Gram No. C39. 


Bulletin MF-300 gives informa- 
tion on Flat-Top steel belt con- 
veyors from May-Fran Mfg. Co. 
Flat-top conveyor belting permits 
flush-with-floor installation for 
more efficient plant layouts and 
smooth continuous traffic flow. 
Inform-A-Gram No. C40. 


Dynamster 2 plain milling ma- 
chines with 3, 5, 744, or dual 10/5- 
hp spindle drive motors are out- 
lined in Bulletin MM 56 from Ma- 
chine Tool Div., Brown & Sharpe 
Mfg. Co. Circle Inform-A-Gram 
No. C41. 


‘Precision Granite Surface 
Plates and Straight Edges” gives 
reasons for selecting A. Ottavino 
Co.’s granite when accurate, non- 
magnetic, suction-free, rustproof, 
warp resistant, temperature resis- 
tant and non-abrasive qualities are 
required. Inform-A-Gram No. C42. 


Circling Inform-A-Gram No. C43 
will bring you a booklet on Crys- 
Coat 187 from Oakite Products, 
Inc. The cleaner is cited for its 
chemical stability, positive corro- 
sion control, long solution life and 
dual action of cleaning and phos- 
phating. 

A bulletin on the Uniflute coun- 
tersink and the Unicam resharpen- 
ing fixture from M. A. Ford Co., 
Inc. is offered on Inform-A-Gram 
No. C44. 


The Alpha-Molykote Corp. offers 
#461 bulletin which describes test 
results of inorganic, solid-film lub- 
ricants performance in liquid oxy- 
gen. Inform-A-Gram No. C45. 


Characteristics and application in- 
structions of Molykote X-15 dry 
film lubricant are outlined in #242 
from the same company. Circle 
Inform-A-Gram No. C46. 


The Pure Oil Co.’s complete line 
of industrial lubricants is outlined 
in a new brochure from that com- 
pany. More than 60 different kinds 
of industrial lubricants are listed. 
Inform-A-Gram No. C47. 


“More Than Meets the Eyelet” is 
a bulletin on engineered, high- 
volume, contract production of 
eyelets, drawn shells, and metal 
stampings for electronic, appliance 
instrument, and general metal- 
working manufacturing markets. 
From Cly-Del Mfg. Co. on Inform- 
A-Gram No. C48. 


Taperlock plug gage blanks in 
high speed steel, not heat treated, 
are listed in literature from Huron 
Machine Products, Inc. Inform-A- 
Gram No. C49. 
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Catalog Sheet 4393A8 from 
Parker-Hannifin Corp. tells of 
Ferulok tube fittings. The tool, 
called Hy-fer-set, simplifies set- 
ting ferrules on steel, stainless 
steel, or monel tubing. Inform-A- 
Gram No. C50. 


Assembly features, component 
parts, and practical advantages of 
three basic types of steel shelving 
are described in a 36-pager from 
Standard Pressed Steel Co. Check 
Inform-A-Gram No. C51. 
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S&E Bushings Cost Less With long 
accurate bushing life (in excess of 
50 times that of steel bushings), 
they cut down-time to the minimum 
and boost production to the maxi- 
mum. The result is lower bushing 
costs, reduced inspection time, less 
scrap and lower tool inventory. 


S&E Bushings Perform Best Ex- 
tremely accurate work can be ob- 
tained with the use of these bush- 
ings, particularly where precise size 
and hole location are of paramount 
importance, or where rigid support 
and alignment must be maintained. 
For gun drilling, they are considered 











a must ... they hold the bore size 
longer ... they make the tool work 
better. 


* Standard S&E bushings meet all 
A.S.A. standards. They are also 
available in all classes of (A.G.D.) 
gagemakers tolerances. Special 
and unusual type carbide bushings 
are regularly fabricated by S&E. 






























THE BORE 
Super precision ground 
and lapped to a 

jewel finish— concentric 
—to exact tolerance. 





THE 
BUSHING 
Rigid — Solid 
Carbide 
support for 
tool-control 
and long tool 
life. 





THE BODY 
Solid Carbide bearing 
the full length of 

the bore for long_run 
bushing accuracy. 











Complete 
catalog 
of S&E 
products 
available 
on 
request. 







































PRODUCTS 
int. 


Bridgeport, Michigan 


Sales offices in all 
principal cities. 
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Position the tool—not the work 
with this new Delta Unidrill* 


New Delta Unidrill line is available in bench and floor models 
or as components for custom assembly. Choose Utility or 
Deluxe Head, High or Slo Speed, Key Chuck or Tapered 
Spindle. 


FREE BROCHURE catalogs full Radial Drill Press line. 
Write: Rockwell Manufacturing Company, Delta Power Tool 
Division, 622K N. Lexington Ave., Pittsburgh 8, Pa. 


It’s the unique double-swivel design that gives this new 2-foot 
arm radial drill press such big job capacity—in metal or wood. 
You can do more jobs faster and easier because you can move 
and tilt the drill head—position the cutting tool to the work in 
five different ways! This saves the cost of expensive jigs and 
cuts time-consuming shifting of the work. 

You can drill to the center of a 48” circle—on or off the table. 
And with six interchangeable spindles or spindle adapters, you 
can change in seconds to handle reaming or spot facing of metal, 
routing or planing of wood, and many other jobs. 

The only way to see how the Unidrill can solve your drilling 
problem is to see this flexibility in action. Your Delta Industrial 
Distributor (under TOOLS or MACHINES in the Yellow Pages) 
will gladly demonstrate. Call him. 


*Trademark 


DELTA INDUSTRIAL TOOLS 


ROCKWELL” 
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Catalogs... 


Model 21 single end precision 
poring machine from Olofsson 
Corp. is extolled in a bulletin from 
the company. Circle Inform-A- 
Gram No. C82. 


“How to Win the Race for Stor- 
age Space” is the title of Booklet 
AD-409 from Acme Steel Co. It 
describes use of prefabricated stor- 
age rack materials for larger ware- 
housing and greater operating ef- 
ficiencies. No. C53. 


Catalog 61, a 24-pager from 
Buck Tool Co., shows conventional 
independent chucks, Ajust-Tru 
dust proof, and steel power chucks. 
Circle Inform-A-Gram No. C54. 


Read all about standard, fully 
automatic, heavy duty, press type 
broaching machines in a new bro- 
chure from General Broach and 
Engineering Co. Circle Inform-A- 
Gram No. C55. 


Expanding mandrels for internal 
chucking within 0.0005 are listed 
in a new catalog from Erickson 
Tool Co. Inform-A-Gram No. C56. 


Detroit Tap & Tool Co.’s latest 
bulletin explains advantages of 
thread rolling. Listed are bump 
type thread rolls, straddle type 
thread rolls. Inform-A-Gram No. 
C57. 


AMPCO tells the story of the 
company, its alloys, laboratories, 
facilities and distribution. From 
Ampco Metal Inc. on Inform-A- 
Gram No. C58. From the same 
company comes a bulletin on Amp- 
coloy specification bronzes. It’s 
available on Inform-A-Gram No. 
C59. 


Oliver Instrument Co. offers a 
bulletin on the new Model 600 
fully automatic drill pointer. Also 
included is technical information 
on Oliver machines for wet and 
dry grinding. Circle Inform-A- 
Gram No. C60. 





THE INFORM-A-GRAM CARD 
WHICH FOLLOWS PAGE 84 
IS FOR YOUR CONVENIENCE 
IN MAKING INQUIRIES RE- 
GARDING ADVERTISED PROD- 
ae AND EDITORIAL ARTI- 
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GAGING IN TENTHS ? HERE'S CERTIFIED ‘'X’’ ACCURACY. 


OFF-SHELF 
DELIVERY, 
3,000 SIZES 


ALL SIZES .038 - .2050 
IN STOCK IN TENTHS 
25-GAGE TENTH SETS 
NOW IN DRILL-SIZES 

1-61, AND IN 64th 
FROM 3 64° THRU 1 


$2940 see 


DELTRONIC 


CLASS “*X"’ - PLUS .000,040"" - MINUS .000,000" © PRECISION ghey 
APPROXIMATELY 1 MICROINCH FINISH © LENGTH - 2%". 212". 3". 3% 
BLUE CHIP CUSTOMERS 


25-gage sets 
under .37 50" 


*] 58 ser cove, 0 








































sis reer er ris oes - 5 as es SSeS 
— = : _ faa 7 Certification of Accuracy 
: ELTRONI ON uncenditionall 
PROPULSION LAB - CONVAIR { 2300 \ Sach gage herein to be within a size tolerance of plus 
enc no ° 000, - .000, t 

DOUGLAS AIRCRAFT - NORDEN- Pi Bikareetng « Hl smictatnch: both ends cedemtrte tone ancther. All Master 

KETAY - THOMPSON-RAMO- \ / H with standards raceebe to the Nationa! Bureau of Stand 
hI ards, Washington, D. 

WOOLRIDGE - SUMMERS GYRO- = y peat = Aig 
SCOPE - RAYTHEON - GENERAL % ieee, 3! 235 


—————————— es 


ELECTRIC + GRAFLEX + ACF 
INDUSTRIES - MARQUARDT 
AIRCRAFT - PERKIN-ELMER 
HAMILTON STANDARD + WEST- 
INGHOUSE - CADILLAC MOTOR 
CAR CO. - FORD AERONUTRON- 
ICS + IBM + RCA + PHILCO 


jo) 7-\ a ce) mae) 4 a kel er Nile), F PRODUCTION SPEEDED INSPECTION SIMPLIFIE 
LAYOUT, ASSEMBLY BY TENTH STEP _ GAGING WITH VARIETY OF SIZES 


ngs AE + past 


RELIABILITY is assured through continuous cheching and surveillance of all Deltronic production and inspection { 


ties by MetroLonics, an Independent Metrology Laboratory, with standards uninterruptedly and dij 
traceable to the National Bureau of Standards, Washington, D.C. To maintain the most exacting requirements of precision mea 
ment. all gaging standards used in manufacturing of Deltronic gages are calibrated and certified quarterly MetroLomecs 
completely checks samples of each and every Deltronic production run 


NSPECTION Electronic gaging equipment, accurate to ter millionths or better, is used for all measurement. Re 


ness is checked on a Talyrond with spindle rvnout guaranteed to one millionth accuracy. A polar 
showing roundness of a production.run Deltronic gage is reproduced a* left. Final lapping, grinding. and inspection periorm 
Deltonic’s plant is in temperature controlied rooms. maintained within standard 68°. plus or minus one-tenth of 1 











Manufacturer of Missile Components: “Used on Machine Tool Manufacturer: “With the .0001” Electronics Manufacturer: 


“Particularly desi 
measurement of precision servo devices which use steps, the operator knows at all times exactly was the low initial cost and the availability 
highly precise gears, and whose center distances what diameter the hole is and is able to correct wide range of sizes in tenths for immediate 


are ee — <= be ae = setting accurately. The short length of the 
accurately. Aliso indispena as assem access: tronic gage versus dial bore, or standard gage. : 4 . : ‘ 
aries for lining up gear boxes’ bores. Tenth step with handle. enables a much shorter backout. with imspection fixture checking easier. All of 
gaging resulted in 30% saving on production- the positive indication of size provided by the factors resulted in substantially saved time 
and i tion of hole-spacing. Re- Tenth Step system, a savings of nearly ene minute much greater Product reliability than was { 
placed standard plug gages and dial bore gages was effected on each part, and the gage set paid ble prior to using the Deitronic Gaging syster 
used formerly.” for itself on this one run this precision gaging work.” 


PRICES OF SETS, AND NOMINAL SIZES IN STOCK 


Complete coverage of every fractional size from coverage of ali nu.nber “rill 
3, 64ths thru ol co) —— for quck and accurate coferes 
PRICE LIST - FS64-A, 


thus making rapid production, drill jig 











i 


FS64-A - 3/64" thru 3/8° $45.00 ae en a sae 


FS64-B - 25/64" ~ s/s" 150 DS6IA- 1 thu 20 “i 
FS64-C - 41/64" r $74.50 0S61-8 - 21 thru 40 Mit 
OS61-C - 41 thrv 61 43 


SOASE TENTH SETS 
Nominal size, Set 





1 
TP25 consists of nominal with 24 addi Nominal size, + and — 1, 2, 5, 10 tenths. S 
Gaal cask. teste ees ae tome tae STPS consists of nominal gage with eight adc 
nomial in 0001~ steps each. Twelve gages range tional gages. Four gages range upward tro 
downward 1) nominal in 1” steps each. nominal 0001", 0002", 0005" 0010". Fe 
PRICE LIST - TP25 SETS down trom nominal, 0001", 0002", 0005", OF 
Nom PRICE LIST - TPS SETS 
sizes 039 thru 3750 $39.40 
Nom. sizes 3775 thru 6270 poy = - = - ae = 
aa — ‘ia fom. sizes 41/64" thru 1° $294 
“HALF-THOU-SETS” 
Each set consists of @ nominal size gage. plus 1! 
or 23 gages ranging upward trom nommnal gage ae ee M4 }-engp wee. A * 
wm 0005 Nominal coverage trom steps, and 12 gages ranging downward tro 
038" to 626” scheduled for production, in nom ° 
imal size increments of 006", starting at 038" — steps of 001", total of 25 gages 
ae” ae wT24 | PRICE LIST - THES SETS 
nal sizes 
030 thu 260 $23.90 $39.40 ; THS2S- 050 thru 250 ... $394 
ARIZONA Phoenix COLORADO - Denve - Denver MICHIGAN - Detroit NEW YORK - New York City 
Eugenio Tool AL 8-8364 Di Eugenio Tool EAst 25000 B-H Tool & Supply 30 6-7943 Mausner Equipment Co Wi 
CALIFORNIA - Los Angeles CONNECTICUT - W. Hartford MISSOURI - Kansas City A. N. Nelson, Inc. 5 
Eger Too! & Supply CU 3-9213 Thos. E. King Co. AD 6-3522 Haman Machinery Vi 2-3558 — Morris Abrams, Inc. CAnal 6 
Frey Industrial LU 8-4281 FLORIDA - Miami = - St. Louis OHIO - Cleveland 
Marshall Tool AN 3-6121 Lafayette Too! NE 4.7604 PR 61787 _U. S. Carbide Tool ws 
Quality Control Co. HO 9-5385 ILLINOIS - Rock Island new JERSEY - Caldwell OKLAHOMA - Tutsa 
Richetts Co. CU 3-5642 = Ziel Supply Co. 65120 Stamco CApitol 8-0660 Wm. L. Riggs Co. - wes 
Paul B. Slater Co. RA 3-7251 1OWA- Cedar Rapids NEW MEXICO - ae PENNSYLVANIA - Philadelphia 
i UP 0-6936 —_Ted Froeberg Co. 2.6547 Equipment Sales CH 7.3781 _ Alden Supply Co. WA 2 
OR 8-4067 MARYLAND - Baltimore NEW YORK - Maniius TENNESSEE - Memphis 
W. C. Chapman and Sons BR 6.5094 of Tools HA 2.9432 _ Branch-Merwin BR4 
Quality Contro! Co. HOllywood 9-5385 MASSACHUSETTS - Boston NEW oe ate Plains TEXAS - Dalles ™ 
CALIFORNIA — Francisco Marton Equipment WA 2-3848 ‘Main Tool & Supply 9.0037 Southwestern Precision tm 3 
Brennan. Hemi W 9-2700 WISCONSIN . Milwaukee 
Akroline Machines ME 4 


DELTRONIC CORPORATION 929 BAKER ST., COSTA MESA, CALIFORNIA 
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Rp Product News 


Air Impact Wrench 





Pep ee gh . alt an ag gat / 
pore RTD, 


J-42T, a new torque-controlled 
air impact wrench, is designed for 
innumerable assembly jobs, par- 


Wide Range Measuring 


A new 12” height gage measures 
from 0.250 to 12”. It’s accurate to 
0.000050 on any measurement. In 
a matter of seconds it’s ready to 
inspect drill jigs, lathe fixtures, 
gears, cams, splines, contours and 
many other daily shop operations. 
A spring loaded  non-rotating 
measuring column features a series 
of 0.250 to 0.750 spacers lapped to 
gage block accuracy. The 0.250 
spacers are lapped flat and par- 
allel, which allows readings from 
either top or bottom side of the 
spacers. The spring loaded con- 
struction eliminates backlash. The 
Van Keuren Co., Watertown, Mass. 
offers these accessories: 3 and 6” 
riser blocks and 18 and 24” trans- 
fer stands. Inform-A-Gram No. P1. 


Better Readings 


Newest of the Leitz toolmaker 









ticularly those where _ specified 
torque requirements must be met. 
A unique hydraulic mechanism 
shuts the tool off when required 
torque is reached. Its range is 
from 20 to 100 ft-lbs. An exclusive 
feature is the exceptionally fast 
rundown and impact speed while 
holding close torque. Optional 
drives are %” sq. drive, %” sq. 
drive or %e” hexagon external 
quick change chuck. Rotor Tool 
Co., 26300 Lakeland Blvd., Cleve- 
land, Ohio offers added informa- 
tion, or circle No. P2. 


miscroscopes boasts an increased 
range of 3 x 8”. It has a purely op- 
tical measuring stage and a binoc- 
ular microscope tube. The 3 x 8” 
master scales are read directly in 
0.0001 through a single projection 
window. Measuring in both direc- 
tions is continuous and simple. 
Another innovation—the binocu- 
lar intermediate image tube re- 
tains the 1:1 relay system of the 
standard Leitz tube, plus a second 
relay ratio of 5:1. Along with the 
convenient binocular observation, 
the new tube features 1:1 thread 
and radii charts, internal protrac- 
tor and a double-image adapter. 
Address inquiries to Opto-Metric 
Tools, Inc., 137 Varick St., New 
York 13, N.Y., or check No. P3. 
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It Fills A Need 





Unidrill, a two-foot-arm radial © 
drill press, fills the gap between 
expensive machine-tool drill 
presses and light duty machines, ~ 
It’s designed for moving the tool 
instead of the work. This saves 
time and labor. Unidrill moves 
from one work area to another © 
with ease. For work positioning, an 
operator can move the entire 
mechanism up and down the main 
column, or swivel the mechanism | 
360° and rotate the head around | 
the mounting post. He can also 
move the head in and out from the 
column. For simplified angle drill- 
ing, he can tilt the head 45° left 
or right. The unit comes from 
Power Tool Div., Rockwell Mfg. 
Co., 492 N. Lexington Ave., Pitts- 
burgh 8, Pa. No. P4. 


Gobbler 





Variable torque produces a vari- © 
ety of strokes for cutting different © 
thicknesses with a new cutting® 
tool. Greatest power of stroke is = 
exerted for cutting stainless steel 7 
with a small stroke. The Model = 
SN-40 will cut %” cr.s., 7/3279 
stainless steel, and %” aluminum. 7 
It has a carbide die, built-in lubri- 7 
cator, and circuit breaker. More™ 
from Modern Mfg. Co., Inc., 680 
Davisville Rd., Willow Grove, Pa.” 
or on Inform-A-Gram No. P5. 
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Savings In Time—Lower Tool Costs— 
Finer Finishes — More Accurate Cuts 


Many types and sizes of standard Putnam End Mills are considered as 
“specials” by other manufacturers. Thus, Putnam customers get off-the- 
shelf deliveries that get their end mills on the job faster and at lower cost 
than “specials.” 

On the job, Putnam End Mills again save time and money. Designed for 
fast, free-cutting action, these end mills have extra long life. They will 
stand up when operated at high speeds and heavy feeds—on the toughest 
metals they really “hog-in” to quickly remove stock. 

For applications requiring accurate cuts, Putnam’s attention to manu- 


facturing details and rigid quality control assures complete uniformity in 
each end mill. Also, users often find the exceptionally fine finishes ob- 
tainable with Putnam End Mills eliminate the need for grinding or hand 
finishing. 

A pile of chips—the milling job is completed. But, for users of Putnam 
End Mills, there is always a story of unusual savings and benefits behind 
that pile of chips. 


PUTNAM 


(y) TOOL COMPANY 


2981 CHARLEVOIX AVE. +© DETROIT 7, MICHIGAN 
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Over 1800 Standard 
Types & Sizes of 
Putnam End Mills 


Now you can order standard end 
mills ranging in diameter from 
1/32” to 6” and get off-the-shelf 
delivery. In the Putnam line of 
over 1800 standard types and sizes 
are many end mills that are con- 
sidered as “specials” by other 
manufacturers. 

For example, in the MITEE- 

MILLING ALUMINUM — Putnam MITE series of standard end mills, 

has a complete line of standard dincscters on wenall os 1/32" ane 

end mills that are specifically de- . we 

signed for efficient milling of alu- available. Thus, your milling, pro- 

minum and aluminum alloys. filing, routing or engraving jobs in 
small or hard-to-get-at areas can 
now be done without special tool- 
ing. 

Regardless of your require- 
ments, there probably is a Putnam 
standard end mill that will exactly 
meet your needs. You can get all 
the superior Putnam cutting qual- 
ities for milling: intricate shapes, 
deep cuts, tough materials, alumi- 
num, etc. — without purchasing 
costly specials. 

Contact your local Putnam Dis- 
tributor, he will recommend the 
best end mill for each specific job 
and give you quick delivery from 
his stock. 


ON THE BIG JOBS—Putnam Pos- 
tiv-Lok will cut your costs over 
25% on end mills 112” in diam- 
eter and larger. Quick delivery 
from stock on diameters to 3”. 





A plant that specializes in 
the manufacture of end mills 


Putnam end mills are made by specialists who work ina 
modern plant having the finest equipment available. Every 
end mill is machined from high speed steels of rigid Put | 
nam analysis, heat-treated in our own plant and produced 
under close quality control. Because end mills are our 
business, we carefully guard their reputation for quality 
and performance with individual inspection on a score 
of important details. 


DISTRIBUTORS 
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COAST TO COASTS 
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a CIRCLE INFORM-A-GRAM KEY NO. 104 


SMALL PARTS 
FEEDERS 


ak 
3 


SINGLE TRACK 


Automates your operation by continudusly supplying parts 
which are properly oriented for machining, assembly and 
packaging. Gentle oscillating action of “HOPPERAL” 


@ For Use on All Popular Sur- sais | assures trouble free feeding of parts. Unit shown has adjust- 

S | face Tool and Cutter Grinders [| “—e Be able escapement to release one or more parts at a time. 
@ Precision-made, Hardened & | 

rk ina Ground with Heat Treated Nuts 

- Every ¢ Complete Line—4 New Models REDUCE ASSEMBLY COSTS 

id Put- of Adapters Available ADAPTERS 

oduced} @ Large Stocks—Immediate Save Ti iM 

on Delivery ave lime and money 

quality Write for CATALOG and PRICES 


om WM.SOPKO & SONS CO. 
140 E. 267th ST. * EUCLID 32, OHIO 


CIRCLE INFORM-A-GRAM KEY NO. 1051 


LOOK! NO HANDS! 


7) “ E i 
SURE CENTER | Tain MULTIPLE TRACK 
AIR VISE FOR ECONOMICAL by oe } ae Available with any number of tracks to feed part 
PIECE PART CHUCKING RG ri, ” assemblies or other operations where a Kolget-mmeltlolaliti 


rama-te (Slate Mian] bfelal-tolth 1h aan @tels Mm of <M sol aii ilelat=te, 


e Automatically self-centering. 

@ Precise and instantaneous operation. 

@ Good visibility and chip room. 

@ Holding force over 5,500 Ibs. at 100 Ibs. pressure. 
@ Also hand operated. 


Get the facts. Write for bulletin. HOPPERAL DR ie ER 


‘ 
1642 N. Pauli St = oe A bench pres with 
. Paulina a re ; 
IHEUSER MANUFACTURING Co|| MANUFACTURING CO. Chicago 22, III. as SIME earts feeder to 
[ provide a_e contin 


supplied with properly designed feed unlike part 


CIRCLE INFORM-A-GRAM KEY NO. 1052 


LEAD HAMMERS—Buy Cook “SHUR-GRIP” | 


They're @ MUST in every shop where many 
blows heve to be struck without 


—e 


Write for circular and prices 


COOK’S LEAD 
HAMMER SERVICE 
68 Massasoit Ave., E. Providence 14, R. |. 


CIRCLE INFORM-A-GRAM KEY NO. 1053 





Write for brochure on avtomatea 
feeders and assembly machines. 


The Inform-A-Gram Card which follows page HABERSTUMP HARRIS INC 
84 is for your convenience in making inquiries ’ ? 
about advertised products and editorial articles. TOTES HORTHLANIN AVENUE « OETROT 4, MOINOAN 


CIRCLE INFORM-A-GRAM KEY NO. 1054 
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Product News 


Lends Versatility 


Users of Series 28 Dumore Drill- 
N-Tap units can now automatically 
drill and tap in one operation with 
combination tools. A new control 
accessory facilitates rapid changes 
in tool sizes and materials. Once 
adjusted, it provides uniform 
thrusts cycle after cycle. Advance 








and retract feed rates of Series 28 
units can be easily adjusted to 
match tap lead, without pulling out 
the last thread on tool withdrawal. 
The new control accessory lends 
greater flexibility, reduces costs, 
increases production, and saves 
space, according to The Dumore 
Co., 1300 Seventh St., Racine, Wis. 
Request Bulletin DNT-61, or circle 
Inform-A-Gram No. P6. 


Diamond Needle Files 





There’s a new line of diamond 
needle files at Titan Tool Supply 
Co., Inc., 68 Comet Ave., Box L, 
Buffalo 16, N.Y. The files are rec- 
ommended for sharpening, cutting 
and dressing hardened steel dies, 
carbide, ceramic and other super- 
hard materials. Files are available 
in 12 different shapes in conven- 
tional hand file design. They’re 
mounted on a mandrel for use on 
hand filing machines. Grit sizes 
are 200/240 fine, for polishing; 
120/160 medium for general utility 
use; and 80/100 coarse for more 
rapid material removal. Write the 
makers, or circle Inform-A-Gram 
No. P7. 








Center Finder 


Model 230 P-56 electronic gage 
centers holes or cylindrical forms 
under various types of machine 
spindles. It’s also useful to check 
spindle runout, or to explore taper, 
bellmouth, squareness, roundness, 
concentricity, etc. A rotary con- 
nector allows the gage head to ro- 
tate freely with the spindle while 
the cable to the amplifier remains 
stationary. The unit is made by 
Federal Products Corp., Provi- 
dence, R.I. Several magnifications 
are available; highest is 5500:1 
with 0.000020 graduations. The 
amplifier and gage head can be 


cot 


Four-In-One Drilling 






A four-in-one drilling unit is 
designed to drill printed circuit 
boards of various materials and 
thicknesses. It’s numerically con- 
trolled with a General Electric 


ES Gear Lapper 


Model 503A hypoid lapper from 
the Gleason Works, 1000 Univer- 
sity Ave., Rochester 3, N.Y. will 
be exhibited at the ASM Show. 
The unit is designed primarily for 
lapping automotive spiral bevel 
and hypoid gears and pinions op- 
erating at 90° shaft angle. New 
features assure positive control of 
tooth contact and superior finished 
quality. See the unit for yourself, 
or circle Inform-A-Gram No. P8. 


Plenty Rings 
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used separately for other gaging 
jobs. Circle No. P9. 


Mark II. The machine has a tape- 
controlled point positioning table 
and four drilling clusters, each 
with four independent air feed 
drill units. The driller operates at 
50 cycles/min, and drills four 
boards at once, or 200 holes/min. 
Drills are operable at different 
speeds up to 22,000 rpm. Edlund 
Machinery Co., Dept. P-CB, Cort- 
land, N.Y., also offers Model TPR 
tape programmer along with the 
drilling machine. Circle No. P10. 





Now the maintenance man can 
have a supply of O rings on hand. 
The Universal Select-O-Ring Kit 
II contains 180 rings in sizes from 
1 to 25. They are packed on pegs 
that duplicate shafts on which they 
are to be used. The plastic pack- 
ing case serves also as a measur- 
ing tool. A small gage is molded 
into the side of the kit for instant 
cross section measurement. Kits 
are offered by Packaged Merchan- 
dise Co. at half-the-price of rings 
if they were purchased separately. 
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self © 


GAGE 


EABLE GAGING HEADS 
n inch 


















BORE 


with INTERCHANG 


MPAR 
ICATION PRINCIPLE 


INTERNAL 


wiTtH A LEVER-AMPLIF 


With interchangeable, spring loaded, 
Split Jaw Measuring Heads. 


























BORE Range .059 to .160” $110.00 

GAGES —= 160 to 280"  $ 76.75 

-280 to .400” $ 76.75 

LARGER With a springloaded bridge, as illus- 
SIZES trated. 

Range -400 to .700” $76.75 

” -700 to 1.400” $73.50 

1.400 to 2.400” $73.50 





MAHR Complete in Hardwood case, without gaging head. 
1 Additional charge gaging head reading in 

THE MOST 1000050"... . $37.50 
COMPLETE Also cuit ca a Reading in 20 millionths 
LINE OF or 5 tenths @ Gages for holes to 32” dia. 
BORE GAGES Gages for hole depths to 88”. Precision Com- 


parator Stand for checking of mass- 
produced small parts @ Right-Angle Bore 

’ Gages for hard-to-measure places @ 
Tungsten Carbide tipping of con- 

tact points. 
ASTI EE 


¥ HOUSE OR W 


VWN 1 -arey-\cl aon 


274 Lafayette Street © New York 12, N.Y 
CIRCLE INFORM-A-GRAM KEY NO. 1071 


SPELLMACO SPOTTERS 


A matched set of transfer punches for tool 
makers, machinists and toel cribs. 


Used for transferring location of thread 

ed, drilled and reamed holes, slugs 

blanks, etc. 

Precision made of finest tool steel care- 

fully heat treated and tempered for long 

life. .0025 undersize to facilitate use— 

black oxide finish. 

Set No. 3-17: 28 punches with in- 

\ dexed stand — sizes 3/32” to 2” by 
1/64” plus handy 17/32” size—length 

ef ) 47%”. PRICE only $19.40 


ge Single sizes available. 


R. L. SPELLMAN CO. © Urbana, Ohic 
CIRCLE INFORM-A-GRAM KEY NO. 1072 


TUMBLING MEDIA 
for Deburring and Finishing 


Preforms in over 300 shapes, sizes and bonds for all 
barrel and vibratory operations. 

¢ Finest bonding materials 

¢ No “roll-over” of burrs 

¢ Minimum media fracture 

¢ Maximum production 
Free lab service reports proper media for your parts. 
Write today for our Tumbling Media File. 


Fortune Industries, Inc. 


11770 DEXTER RD CHELSEA, MICH 
Phone GR 9-362) 


CIRCLE INFORM-A-GRAM KEY NO. 1073 
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ELDORADO GUN DRILLS are job 
and application proved for all 
types of complicated and run-of- 
the-mill drilling jobs...whether 
the drill or the work turns. They 
drill holes faster...to a micro 
finish...in one single operation, 
assuring a more economical an- 
swer to more hole problems than 
any other drilling method. If you 
gun drill...your best bet is an 
ELDORADO! We have a wide 
range of sizes in STOCK to fit 
your need... 


There’s ONE to 
LOWER YOUR 
HOLE COSTS! 





NOW AVAILABLE FR 














ELDORADO’S OM STOCK 

specialized Engineers —ee CARBIDE TIPPED 

and research "y 1764” increment 

facilities are available [— LeneTn Driver 

to assist you in the “Sooo” | 1S: 180. 22— ah ae |, 

selection of the right —e est dias, | 34° 12%” 

gun drill tool or "7500" 16", 27° 

drilling method to — all 1” 22%" 

solve special hole ‘1.0000. oye 

drilling problems. ons 1%4" 1 2%" 
IMMEDIATE SHIPMENT 


Al 
50 custom made Gun Drills 


UP to 2” in any length within in all dias. 


ORDER OR , 
WRITE TODAY 
—ON NORMAL DELIVERY dia. limits 


Specializing 100% in Gun Drills and Related Toh. 


© ELDORADO 10 


Es Sos teks see rj 
356 BOSTON POST ROAD e MILFORD, CONN. 












CIRCLE INFORM-A-GRAM KEY NO. 1074 
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Product News 


eS Metal Treating 


A new compact 2 cu ft 130° 
refrigeration machine is ideal for 
treating, shrinking, testing or as a 
“roving shortstop.” The unit is 
mounted on rolling casters and is 
ready to work as soon as it is con- 
nected. It is protected against pres- 
sure build-up in case of power 











failure. Harris Mfg. Co., Inc., 308 
River St., Cambridge 39, Mass., 
will also exhibit the standard 10 
cu ft machine model that features 
the Cascade refrigeration system 
with cooling capacity of 1000 
BTU/hr to 5000 BTU/hr at 100°F. 
Write the company for case his- 
tories, or circle Inform-A-Gram 
No. P11. 


PM Drills 


These drills 
offer margins 
through one 
inch and triple 
margins over an 
inch. They sup- 
port the drill 
bushing and im- 
prove hole loca- 
tion. Drill point 
accuracy is 
guaranteed __ to 

0.003 through 1%”, or 0.004 TIR 
over 1%”. Straight and taper web 
provide maximum drill strength 
and prevent most web thinning 
for the straight portion of the 
drill’s flute length. Write Mohawk 
Tools, Inc., 910 East Main Street, 
Montpelier, Ohio, or circle Inform- 
A-Gram No. P12. 


Host of Locating Pins 


There are 368 sizes, ranging from 
% to 1%” head diameters, in a 
new line of locating pins. They 
come in both diamond and round 
styles, and are designed with a 
resting shoulder feature. This per- 
mits pins to serve as rest pads. The 
pins are used in bushing applica- 
tions. Both diamond and round 
shaped styles are carburized, and 
hardened to Re 60-62 for tough 
wearing surface with a mild core. 
Write Jergens Tool Specialty Co., 
712 E. 163rd St., Cleveland 10, 
Ohio, or check No. P13. 


AER Disintegrator 


This new unit’s superstructure 





As Cutoff Machines 


Two abrasive cutoff machines 
will be exhibited at Beaver Pipe 
Tools, Inc., Dana Ave., Warren, 
Ohio. Model 11 is available as 
bench model, or with steel stand. 
It handles 3” shapes and 1%” solids. 
It has a 1” dia spindle with sealed 
ball bearings. Spindle speeds are 
up to 3450 rpm. It’s 11” dia 1” bore 
spindle has holes for drive pins. 
The new Model 20 oscillating cut- 
off machine provides larger capa- 
city quality cuts. It cuts most 6” 
shapes and 4 x 4” solids in seconds. 
It’s equipped with air operated 
power head for a minimum of 30% 
longer wheel life and uniformity 
of cut. An air actuated chain-type 
V vise is standard equipment. Os- 
cillation is controlled separately. 
With a 1” spindle diameter, it at- 
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is made of Tenzaloy and weighs 
a mere 40 lbs. The new radial arm 
is long enough to sweep the entire 
area of the top plate. It’s precision 
machined for extreme tolerances, 
It locks and remains locked at the 
touch of a finger. It consists of two 
separate sections that buckle to- 
gether for close work, or open up 
for extension. One section can be 
removed for particularly close 
work. An extra section can be 
added to allow for an additional 
10” reach. The disintegrating head 
adjusts to 90° for angular work. 
See this Model C-2 at the ASM 
Show Jiffy Tool Supply Co. booth. 
Or write Jiffy at 1503 East Eleven 
Mile Rd., Royal Oak, Mich. In- 
form-A-Gram No. P14. 





tains speeds to 2600 rpm. See both 
units, and the company’s fully 
automated Model 14 at the ASM 
Show. Or circle Inform-A-Gram 
No. P15. 
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FOR HIGH PRODUCTION STAMPING 














SINGLE 
AND 
DOUBLE 




















Cooper Weymouth Roll Feeds can push or pull coil stock 
into stamping presses at speeds up to 450 strokes per 
minute. Equipped with trouble-free high torque carbide 
clutch and disc type air cooled brake with twice the 
usual braking area. Fifteen standard sizes with feed 
length and stock width capacities up to 12”. 


Send for details on this and other Cooper Weymouth 


automatic production equipment for press rooms. 


COOPER WEYMOUTH, INC. 


603 Honeyspot Road, Stratford, Conn. 
CIRCLE INFORM-A-GRAM KEY NO. 1091 





NEW! 


HANDY 
ADJUSTABLE 


RISER 
BLOCKS 


U. S. PAT. 2-783-963 


for FASTER—SAFER—CHEAPER SETUPS 


Use on Drill Presses—Milling Machines—Punch Presses— 
Surface Grinders—Planers, etc. End lost time looking for 
tight height odds and ends. 


HANDY RISER BLOCKS 
@ Give heights from %” to 2%” in Ye” increments. 
@ Cut setup time by eliminating haphazard blocking. 


@ Cost only $7.50 per pair; $75.00 per 12 pairs, plus transportation 
costs. Shipping weight 3 ibs. 10 oz. per pair. 


ORDER TODAY. USE THIS COUPON. 


ees.  £&§3& @ 
| HANDY PRODUCTS 


P.O. Box 3537T, Cleveland 18, Ohio 


Gentlemen: Please ship sags Bidtataedclace pairs of RISER BLOCKS. 
Company Sab ssalkeDihes MME R OT emeble mental Neen canine 


| | 
| | 
| | 
| | 
| | 
LS eee eee mye we i 6025 ee ! 
| | 
| | 
| | 
| | 
| 


Open account shipments to rated companies. Otherwise, payment 
with erder, please. No C.0.D.’s. Ohio customers add 3% sales tax. | 
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on Work Holding 
Tools For Production, 
Tooling, Maintenance 


Drill press vises, angle vises, swivel 
machine vises, rotary tables, lathe 
milling attachments, production 
vises, heavy duty angle vises and 
adjustable angle plates are illus- 
trated and fully described in this 
new PALMGREN Catalog #208. No. 2B Heavy 
It shows the ONLY complete line ead Angle 
of work holding devices available - 
anywhere. Designed for production, 
tooling and maintenance work, it 
shows over 70 different models and 
types, with jaw sizes from 1%” to 
8”. Ask for your FREE copy of this 
catalog today, it shows the com- 
plete line and prices. 








No. 84, 8” 
137 Rotary Table 


PAUMGREN PRODUCTS 


8388 SOUTH CHICAGO AVE. * CHICAGO 17, ILLINOIS 
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NEW 88-PAGE 
CATALOG AVAILABLE 


Write Before Next Tuesday! 





j ALLENAIR CORP., 255 East 2nd St., Mineola, N. Y. TP-10 . 
- | SORES CNC a ae ene eRe remot mer sy BAGS! : 
IIR wcsiccnsriveseonstidesssovioestnssvnnsnitexetiniannsnasdbedebedsosalpelbensiareladeneuseosatsnieas - 
; NI iisscsonicones vino bpan onl eeatadieletbstbietaniaahiRaaaaalaa : 
' SS La ee , eee 5 
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Product News 


hoax Fine Finishes 


Interested in deburring, radii 
forming, descaling, cleaning and 
polishing of metal parts? Then 
you’ll want to stop at the ASM 
Show exhibit of Globe Industries, 
Inc. This company’s Vibrodyne 
Div., 125 Sunrise Place, Dayton, 
Ohio will show a Vibrodyne finish- 
ing machine. Units come in %, 1, 
2, 4, and 6 cu ft sizes. The design 
and operating principle is the same 








for all units. The newest and larg- 
est is V-600, 6 cu ft. It features a 
resonant electro-magnetic system 
with shaking forces up to 50 Gs. 
There’s only one moving part— 
the tub. Shaking force set by a sin- 
gle knob, from 0 to %e6” amplitude. 
A continuous rotary turnover mo- 
tion gives 100% scrubbing action 
between parts. The air-dumped 
tub is 37 x 20 x 15” deep and holds 
a 750 lb charge. More at the booth, 
or check Inform-A-Gram No. P16. 


A Powerful Hold 





Micro-Mesh 618-4 permanent 
magnet chuck with its barium-fer- 
rite (ceramic-type) magnets, holds 
work as thin as 0.001. The chuck 
is credited with holding power of 
2% psi for a piece 0.008 thick. Be- 
cause of this uniform holding pow- 
er that extends over the entire 
magnetic surface, Micro-Mesh can 
be used fully loaded for maximum 
production. The unit has 6 x 18” 
working surfaces. Magnetic sur- 
face is 6 x 15%”. Complete data 
from Brown & Sharpe Mfg. Co., 
Industrial Products Division, Prov- 
idence 1, R.I., or on No. P17. 






Hex Peak Counter 


Measuring of both peak count 
and average roughness-height with 
a single combination of equipment 
presents a major breakthrough in 
surface texture measurement. The 
new Profilometer with peak count- 
er allows for easy counting of sur- 
face irregularity peaks at a preset 
level. This inspection tool for 
quality control and _ production 
makes a close check on the surface 
uniformity possible. The Profilo- 
meter with peak counter can be 
set to read only the average- 
roughness-height or to read the 


AEX Scale-free Hardening 


ASM Show visitors interested in 
heat treatment of air-hardening, 
high-carbon high chrome, and high 
speed steels should stop at Booth 
930. Here, the Sentry Co., Foxboro, 
Mass. will operate Model Y electric 
furnace to demonstrate scale-free, 
decarburization-free hardening on 
“moly” high speed steel. Sentry 
Diamond Blocks create a positive 
protective atmosphere for high 
carbon high chrome and high 
speed steels. Tools can be “soaked” 
in the Sentry Block atmosphere 
to assure full hardness without 


ee Rapid Tap 


A new non inflammable, non- 
explosive metal cutting fluid— 
Rapid Tap—is recommended for 
tapping, reaming, drilling, boring, 
threading, lathe cutoff, profile 


Accurate Measure 
DR-25B optical gage measures 
parts directly without gage blocks 
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surface irregularity peaks simul- 
taneously with the average rough- 
ness-height. See this and the Profj- 
corder, and other precision meas- 
uring instruments in the ASM 
Show booth of Micrometrical Mfg. 
Co. Or write them at 345 S. Main 
St., Ann Arbor, Mich., Inform-A- 
Gram No. P18. 





danger of surface deterioration. 
Visitors are invited to bring sam- 
ples of their high speed steel tools 
for demonstration hardening. In- 
form-A-Gram No. P19. 


milling. It’s said to make tapping 
easier and faster. It releases stuck 
taps, stops tap breakage, increases 
thread accuracy, and improves 
surface finish. It will be shown at 
the ASM Show booth of Relton 
Corp., 99 N. Lotus Ave., P.O. Box 
5546, Pasadena, Calif. Or No. P20. 


or master setups. It’s accurate to 
0.000025 and operates within the 
50 to 90° temperature range com- 
mon to industrial areas. There’s no 
need for temperature adjustments. 
A precision ruled scale is part of 
the unit. This makes it ideal for 
measuring various dimensions on 
any one part. Precision measure- 
ments can be made from 0 to 3”. 
The maximum correction for a 3” 
dimension in steel is only 0.0001. 
Optical equipment includes ser- 
rated anvils. Bulletin D-285 from 
Bausch & Lomb, Inc., Rochester 2, 
N.Y., or Inform-A-Gram No. P21. 
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Punches and Dies 


.-- for foot and 





power presses 





Standard Punches and Dies 
of all sizes and shapes in 
stock—or made promptly 
to order. Also Adaptors and 
Die Shoes to convert your 
press. For power, foot or 
hand operation. 





Round, square, rectangular, 
slotting, notching, louver, 
angle, multiple, knock-out 
and other shapes. Precision 
made from high grade tool 
steel. More than 25,000 sets 
in stock to choose from. 


years of serving 
2 4 your punch and 
die requirements 


SEND FOR FREE CATALOG No. 
161 AF, illustrating our standard 
punches and dies and complete ‘ine 
of modern sheet metal fabricating 
equipment. NET PRICES SHOWN. 
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WARD Machinery Co. weshington Chicago 6 
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The Quick, Easy, Handy Way 
to TAP BY HAND 


... Adapts for LATHE USE 


THE DAHLSTROM TAP GUIDE virtually 
eliminates tap breakage—and saves 
those costly hours spent prying broken 
taps out of dies. Anyone can use it. 
Just a few turns of the spindle and the 
job is done. 









Winds through continuously, with no 
backoff. Work is always dependably 
straight and square. Fasten it to a 
Oe tent tee eee oe job. 
This handy tapper comes 

with 9 adapters, 2-32 to %” but tape 
are not furnished. Spindle can be 
pulled out and used in a iathe, or used 
as tap extension for hard-to-get-at- 
places, 13” x 8” x 14”, wt. 82 Ibs. 


Also Makers of Dahistrom 
Autostrop and Tap Chuck 
Send for bulletin 


BRANCH MFG. CO. 
16 Olson Drive 
NORTH BRANCH, MINN. 


OPV AR at TAP GUIDE 
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Factory 








Now, with more than fifty models in the 
Dustkop line—plus efficient accessory items— 
the odds are that a standard unit will solve your problem. 
Dustkop units solve other problems too. They’re easier to in- 
stall, save space and money and are virtually maintenance-free! 





how to select a dust collector 
This new brochure includes all basic informa- | 
tion needed to select the right dust or mist / 
collector for grinding, buffing, polishing and 
other types of service. Write for your 
copy. No obligation. 


AGET Manvfacturing Company ws OUSTKOP STOPS DUST 


1394 Church St., Adrian, Michigan 
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AIR-MITE 


PRODUCTION 
AIR PRESSES 


ONE MANUFACTURING 
SOURCE FOR PNEUMATIC 
AUTOMATION COMPONENTS 


@ Cylinders 
© Presses 

@ Valves 

@ Filters 

© Regulators 
© Lubricators 
@ Fittings 

© Hose 


@ Any length 














Air-Mite Production Air Presses are ruggedly built for high 
production applications. Solid steel column for greater 
strength and rigidity; compact, powerful cylinders have long, 
maintenance-free construction features that. insure uninter- 
rupted service. Available with a variety of controls for fast, 
safe operation. Press shown is equipped with two Air-Mite 
3-way valves—1 normally ‘ clone? 1 normally “open.’ 
Cylinder will not return for sense stroke unless both valves 
are released. 

Write for complete Air-Mite catalog which 

illustrates and describes the Air-Mite line. 


ARAM INE: DEVICES, INC. 


4405AW Kinzie St., Chicago 24, Ii 
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Product News 


No Crystallization 

A new line of spring plungers 
features a specially compounded 
and treated spring. It’s said to 
eliminate crystallization. The 
plungers are used for positioning 
parts in jigs and fixtures. When 
compressed, the spring allows the 
plunger to recede entirely into the 
threaded body. Plunger tips can 
be ground for specific needs with- 











Cleveland 10, Ohio, offers each 













MISSILES : , , 

AIRCRAFT out weakening. Jergens Tool Spe- model in 10 sizes from %p to 1”, 

INSTRUMENTS cialty Co., 712 East 163rd St., Inform-A-Gram No. P22. 

COMPRESSED AIR Model 500 electroplating unit 
PSC QUICK DISCONNECTS give ® Plating from Allen Aircraft Products, Ra- 
you - i 


venna, Ohio, is ideal for experi- 
mental or short-run plating or an- 
odizing. It lends itself for applying 


most economical means of 
connecting or disconnecting 
supply lines. 


FAST, SIMPLE, one hand con- . 
nect ‘or disconnect. Automatic copper stop-off plate in case-hard- : 
locking forms a high pressure, ening, or build-up of worn parts : 





i leak-proof connection. 
ONE HAND OPERATION 








Ask for BULLETIN 1475 and get complete 
details and engineering data on PSC 
Disconnects. 





PERFECTING SERVICE CO. 
Charlotte 6, N. C 


332 Atando Av 
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quency with little air. It’s work- 
able at 10 psi line pressure up to 
80 psi, with a frequency range 
between 6000 and 18,000 vibra- 
tions/min. Recommended operat- 
ing range is 10 to 20 psi for a low 
noise level. Write the Branford 


with hard chromium plating. The 
desk-size unit handles all plating. 





Co., Div. Electro-Mechanics, Inc. 
130 Glen St., New Britain, Conn, 
or circle Inform-A-Gram No. P25. 








SERIES 1A © 2A © 4A It can be used for hard-anodizing 
SERIES “A”—a small, compact Coupling. aircraft and missile components, 
Pushomatic one-hand automatic locking. electrochemical milling, electro- 

Maximum fiow. Full swivel action. in- eee . . 
tegral shut-off vaive. Four end types—~ polishing, electrolytic cleaning and 
‘a oe etching. See the unit at the ASM 
Show, or write the makers at the De 
i” above address. No. P23. 
SERIES “D"—interchangeable with all Grinder Blades encampment bone a <= 
Popular. makes. Same construction as Centerless grinder blades are frequent changes. Blades are avail- 
mm ee erchangeab! uces equally efficient for straight pro- able for thrufeed and infeed grind- 
ing on all types of centerless and 
SERIES “E” ight- * ; indi ; 
— 2 alent ore Sepe—ser. double disc grinding. Diameter 
diameter es nominal supply pipe or hose. range from 0.060 to 6”. In addition 
ii ca to standard thrufeed and standard 
SERIES “G" —double shut-off two-way roller infeed blades for work 
I ” , 
= when ‘disconnected. ideal for = lengths from 4” to 18’, centerless 
sure loading of gases and fluids. grinder blades are also available 
for grinding small diameter work, 
such as needle bearings, and small 
drills. Inquire at Ohio Knife Co., 
Dreman at B & O RR, Cincinnati, 
Ohio, or Inform-A-Gram No. P24. 1 
, . Si 
Midget Vibrator - 
Vibrajust midget vibrator is rec- ca 
ommended for use where magnet- 5 
ism from electric vibrators is in- : 
tolerable, and where a low noise m 
PSC QUICK DISCONNECTS are the fast- level is essential. Model 7803 with ac 
est, easiest and most economical means a reciprocating piston is light- de 
of making or breaking a connection. Less . . 
down-time—more production time. weight. It operates at high fre- ca 











nn., 
P25. 
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tracing and design aid 


J PORTABLE LIGHT BOX 
a pn PE time 
i 


and-space 


dive} 





@ 1-7/16" thin, of light-weight, modern con- 
struction; when supplied with a straight edge 
and carrying case, becomes a self-contained 
and highly versatile drafting unit for desk 
or field. 


Light weight and thin design encourage use on regular drafting 
board, permit unit to be stored with reference books, ready for 
next user. It pays for itself in @ short time. 


@ in addition to tracing applications, may be used to study inter- 
ference and motion in superimposed layouts, or to check detail 
drawings 





@ used for display or ion of p and X-rays 


@ can be used to trace on bristol board, Multilith and Mimeo 
mats, or to strip in and opaque negatives 


@ PORTA-TRACE fits under parallel rule on drafting board or 
may be supplied with locking T-square, other attachments. 
Flush top permits use with drawings larger than unit 


@ cool fluorescent lighting; stainless steel frame; shatter-proof 


diffuser top; built-in switch; rubber feet—available in 5 sizes 
vp to 36" x 48", starting at $32.50 


PORTAURACE ne 


Dept. TP, 50 Wall St., Binghamton, N. Y. 
CIRCLE INFORM-A-GRAM KEY NO. 1131 





A Cost Saving 


BUSHING 
STORY 
IN A 
NUT SHELL 





*PATENTED 


1. Tungsten carbide rings at the points of wear; 2. 
Steel rings protect drills and carbide; 3. Special hard- 
ened alloy steel body; 4. Performance: same as solid 
carbide, but need not be handled with kid gloves; 
5. Greatest economy, because of maximum life at 
minimum cost; 6. Enjoy the advantages of greater 
accuracy for a longer time, less spoilage, less machine 
down-time, added drill and jig life with MEYCO 
carbide inserted drill jig bushings. 
Write for New Bushing Catalog No. 41 


W.F. MEYERS CO., Inc. 
BEDFORD, INDIANA 
A famous name in 
precision tools since 1888 
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Better 
Steel 





FOR SHEARING, BLANK- 
ING, PUNCHING, PIERCING 


YOU CAN MAKE STEEL 
RULE DIES FASTER, BET- 
TER, CHEAPER WITH 
RICHARDS STEEL RULE DIE- 
MAKING EQUIPMENT! 


Build steel rule dies in your 
own plant! Production cost 
and waiting time go down 
when Richards Equipment 
goes to work for you! More 
and more progressive manu- 
facturers are turning to steel 
rule dies for faster, higher- 
profit work on all types and 
gauges of metal. 


Richards’ fifty years of ex- 
perience as pioneer manu- 
facturers of steel rule die- 
making equipment and 
supplies provides you with o 
complete service. 


YL Pchards Company 


NORTH ae STREET ° KALAMAZOO, MICHIGAN 
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“TORQUE WRENCH’ MANUAL 


Formulas 

Applications 

SENT UPON REQUEST Engineering Data 
Screw Torque Data 


Py S turtevan’ lala) Adapter Problems 
ADDISON [QUALITY] 1it/nNo1g General Principles 


Manufacturers of over 854 of the torque wrenches used in industry 
4 














BUSHING LINERS 


from ACME INDUSTRIAL 


To self center 
cylindrical, square or 
hex stock for drilling 


V for victory over a previously tick- 
lish drilling job . . . new hardened 
— Acme Industrial V_ bushin 
iners clamp over cylindrical (roun 
bars, tubing, etc.), square or hex 
stocks . . . instantly, automatically 
locate dead center. Layout, jig bor- 
ing eliminated . . . just center punch, 
drill and ream hole! Acting as a liner 
for removable bushings, Acme’s “V” 
assures precision centered drilling 
always. 


Available in 2 sets of 3 V bushing 
liners to accommodate slip bushings 
with O.D.’s of 3/ 16”, 5/ 16” and 1/2” 
in a range from No. 80 drill to 11/32” 
in A.S.A. or Acme standard sizes. 
Acme V bushing liners . . . a must for 
every tool box. 


SERESM ER EME SE ESM Bae a 
= ACME INDUSTRIAL COMPANY ® 

















a 
= 204 North Laflin, Chicago 7, Ill. : 
* 

t a Send me complete information » 
2 on new V bushing liners e 
m% ae 
® Send me the complete Acme 3 
i Industrial bushings catalog g 
e & 
a Name w 
a Firm a t 
a Address. cide = ee a 
os a Zone___ State. = 
o 


SSM EBEEEBE MESES Sees 
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Product News 


fr Safe Cutoff 


A new heavy duty safety-en- 
closed cutoff machine for labora- 
tory or production work will be 
shown by Buehler Ltd., 2120 
Greenwood St., P.O. Box 830, 
Evanston, Ill. The 10-1030 AB cut- 
ter for 10” abrasive wheel cuts 
metal up to 1%” dia. The unit has 
a cast metal underwater cutting 
compartment, mounted on heavy 
pressed steel floor cabinet with 
built-in 15 gal recirculating cool- 
ant system. Accessories include a 
swivel vise for angle cutting of 
bar stock up to 1%” dia, and a 





Accuracy Plus 

Initial outlay for tungsten car- 
bide bushings may exceed that for 
standard ones, but application 





There are 142 sizes in a new line 
of aluminum fixture bases. Sizes 


range from 6 x 20” through 28 x 
68”. Bases are stacked and ready 
for shipment. Edges and sides are 
machined to provide efficient edge 
and end set-ups. Standardization 
provides uniform approach and 
improved appearance. Rust proof- 
ing is not necessary since bases 
are of Tenzaloy, a corrosion resist- 


Holes In One 

New trepanning tools produce 
holes from the solid in one pass. 
The tools can be used on turret 
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quick acting vise for gripping right 
hand side of material. See this at 
the ASM Show, or circle Inform- 
A-Gram No. P26. 


economies offset this with de- 
creased machine downtime. Car- 
bide bushings are also hailed for 
repetitive hole accuracy over long 
periods of time. And they lend 
longer tool life. All these consider- 
ations were in mind when Ex-Cell- 
O Corp., 1200 Oakman Blvd., De- 
troit 32, Mich. added carbide bush- 
ings to its regular line. They now 
offer Ex-Cell-O and ASA stds., 
thin-walls, Trans-Lok, and Press- 
Lok with serrated OD’s. Write the 
makers, or mark Inform-A-Gram 
No. P27. 





ant, self-aging, high strength alu- 
minum alloy. Tensile strength is 
35,000 lbs and yield strength 26,000 
Ibs. See these bases at the ASM 
Show in the Artco, Inc. booth, or 
write Artco at 31985 Groesbeck 
Hwy., Fraser, Mich. No. P28. 


lathes, boring mills, drill presses, 
gun lathes or special turning ma- 
chines. The units are available in 
any diameter from 2” up. They 
come with ID or OD exhaust for 
use with or without coolant con- 
ductor. Bits are stocked in high 
speed steel, carbide or tantung. 
Pre-ground wear pads are also 
available from stock. Contact Mus- 
kegon Tool Industries, Inc., 11th 
at Western, Muskegon, Mich., or 
check Inform-A-Gram No. P29. 
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FLAT, ROUND, CONTOURED 
SURFACES az HIGH SPEEDS! 


MARKS ANY SHAPE 


a wy 


WITH 


utomark. 


(MODEL HRMA) 


ROLL MARKING MACHINE 


Here is speed, versatility and adaptability in a 
Marking Machine that operates by air pressure 
and that is controlled electrically. Marks any shape 
material... round, flat or contoured. 

CUTS PRODUCTION COSTS... 
GREATLY INCREASES OUTPUT 
The Automark operates at speeds up to 6,000 
or more 1-inch strokes per hour, or 1,400 strokes 
per hour on stroke of ram and die slide com- 


bination. Think of all the saving in time and 
money with Automarks in your shop! 


AUTOMATIC FEEDS aad 
FIXTURES MAY BE SUPPLIED... 


DEFIANCE MACHINE & TOOL CO. 


1922 S POAT ay Dept. TP | ST. LOUIS 10, MO 
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Check These Valuable Technical Books! 


Manual of Die Designing 
Machinability and | and Estimating 
Tool Evaluation = 


368 pages, 26 chapters, over 400 
illustrations, charts and graphs. 165 
by Antoni Niedzwiedzki 
Machining Consultant 


Practical Points in Die Design and 
TYPICAL CHAPTER COVERAGE: dexed. 


bx 


SEND FOR 
BULLETIN 





Construction. Comprehensively  in- 


Tool Life Formulas . . . Tool Life 

Criterion . . . Chip Load and Work- TYPICAL MAJOR SUBJECTS 

piece Hardness . . . Tool Geometry | Economical Use of Strip Stock . . . 
. Test Records . . . Tool Inspec- Step-by-Step Design of the Basic 

tion... Machinability Classification Dies . . Short-Run, Lamination 


. Machine Tool Selection. 
tenes aeies & eam of and Progressive Dies . . . Detailed 


examples and forms for Development Descriptions of Many —— Dies 
Sheets . . . Recommendation Sheets , Effective Use of Inclinable 

. Crossed Charts . . . Tool Life Presses . . . Factors Affecting Per- 
Tables . Graphs and Drawings . . forator Life and Failure . . . Deep 
covering work with Carbides and HSS Drawing Techniques . . . Blank De- 


on Cast Iron and Steel. ime-Uni 
This is a reference book and is wire pa Die _ sed = 


nh fet at any page fer mining Required Press Capacity 
6.00 per copy $7.50 per copy 

10 DAY EXAMINATION ALLOWED; RETURNABLE FOR FULL 

CREDIT OR REFUND IF RETURNED IN SALEABLE CONDITION. 








cr a’ 


HUEBNER PUBLICATIONS, INC. 
P. 0. BOX 3505, 1975 LEE ROAD, CLEVELAND 18, OHIO 


Gentlemen: Please ship as soon as possible 
——copies of ‘Manual of Machinability . . .”” at $6.00 per copy, postpaid 


——copies of “Die Designing . . .”” at $7.50 per copy, postpaid 1 
BIN esas. nite dint caer be pieaeer acer eee pear er edee 
a a's C Sate ip anal Ook ee  iccinaenes 
MES wie 555s, 4.0 oa abe Kamae sey 6p RRIE ROC a ae 
ES ides Joes pax caetiweneeanned ee ee 


po account shipments to rated companies. Otherwise + with 
der, please. No C.0.D.’s. Ohio customers add 3% sales tax. 
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“This Bokum recess nat and holder 
increased our production by 608%” 


“The Bokumatic Model B-1 tool holder 
and recessing cutter lets us cut 4-7/16" 
diameter snap ring retaining grooves in 
Passenger car mirrors at the rate of 
425 per hour as compared to the 60 
we would have gotten on a lathe set- 
up,” says M. M. Andrews, president, 


Mutual Plating and Die Casting Co., 
Detroit, Michigan. This is typical of 
the way in which the standard Boku- 
matic tool holder can be adapted to 
meet special requirements. For com- 
plete information write for a free copy 
of the BO-1-60 catalog. 


BOKUM TOOL COMPANY, INC. 


S ~ 
RO ORK) 14775 WILDEMERE AVENUE 
L_rasoe ann nec us rar oor | DETROIT 38, MICHIGAN 
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Complete Metal Shop 
1) me), |e pele) &. 








FOUR TOOLS 
FOR THE PRICE OF ONE 


1. NIBBLER 
2. SHEAR 
3. ROD CUTTER 


4, PUNCH 
Slitting and nibbling capacity 

4" mild steel 
Trimming and bar capacity 

¥," mild steel 
Rod cutting capacity (round 
stock) 

Ke", y%", Ke", %" 
Punching capacity (depth of 
throat 334”) 

Ye" to 4", by Ky” 


Model 5A Handnib complete with swivel 
base and one punch and die only $157.50. 


Send for BIG FREE 
28-page catalog 
showing handnibs 
and other famous 
Heinrich tools. 





heinrich 


TOOLS INC. 
Dept. 131-J, Racine, Wisconsin 
Formerly National Machine Tool Co. 
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Lepe L 


HIGH FREQUENCY 
’ Duductiou 


v., y) HEATING F 
“YW 


stical and efficient 
developed 
industrial applications 


urce of heat for 


numerous 


Steel Bosses 
Selectively Hardened 




















Bosses on part shown are locally har- 
dened to increase resistance to wear and 
plastic yielding. Surface hardening by 
induction provides hardness pattern in- 
dicated and hardness of Rc 57/59 for 
1040 steel when quenched in water. 





Hot Forming Aids Production 
Assembly of Nippers 


— 
Y 


tmDuCcTION COIL = 
t 7 
—— 


The ends of high-strength steel rivets 
are selectively heated to 1700° F for 
hot upsetting. Design of coil permits 
~~ mae of upsetting tool through the 
coil. 

















WRITE FOR NEW LEPEL CATALOG 
of v HIGH FREQUENCY 
ad guhacteadl 01:10) 7080) 1/4901 1 @ 
55th ST. & 37th AVE. WOODSIDE 77. N Y 
CHICAGO OFFICE. 6246 WEST NORTH AVE 
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Product News 


A Weld Surfacing 


The new Plasmarc weld sur- 
facing is a sister process to Plas- 
mare cutting, introduced several 
years ago. Plasmarc weld surfacing 
produces fully-fused overlays of 
wear- and corrosion-resistant al- 
loys. The overlay metal or alloy is 
fed as a powder into the Plasmarc 
torch. Intense heat is created by 
the combination of a plasma jet, 
produced within the torch, and a 
constricted arc transferred from 
the torch to the work. Argon gas 
is used to form the plasma, and 
also shields the surfaced area from 
atmospheric contamination. With 





Dual Frequency Induction 


A new dual frequency induction 
generator can induce the equival- 
ent of 50 kw into a square inch of 





Relief Grinder Points Drills 


A new floor model relief grind- 
ing machine does double duty. It 
works as an ultra-precise drill 
point grinder and also as a versa- 
tile cam relief grinder. As a drill 
point grinder it grinds original 
points, and resharpens virtually 
any style drill point. This includes 
split crankshafts points, helix- 
points or spiral points, chisel or 
conventional, sheet metal, three 
and four lip core-drills. As a cam 
relief grinder the unit works rap- 
idly, with eccentric relief. It grinds 
step drills, taps, countersinks in- 
cluding uniflutes, center drills, 
double margin drills, sub-land 
drills, porting and valve seating 
tools, and special forms and con- 
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the new equipment, penetration of 
the overlay into the base materia] 
is held to a minimum of 0.005, or 
as high as desired. Dilution of the 
overlay with the base can be con- 
trolled to 5% or up to 50%. See 
this process demonstrated in ASM 
Show booth of Linde Co., Diy. 
Union Carbide Corp., 270 Park 
Ave., New York 17, N.Y. Inform- 
A-Gram No. P30. 


surface. The unit’s shallow pene- 
tration depth at normal operating 
frequencies (5 to 8 megacycle 
range) permits efficient coupling 
of high power to small diameters, 
Output control of all frequencies 
is by saturable reactor, featuring 
line regulation, fast response, and 
manual or automatic control. A 
200 kilocycle output station, witha 
variable transformer and _ direct 
tank loading, insures maximum 
utility. Selection of kilocycle or 
megacycle output is made by a 
manual transfer switch. Change- 
over from transformer to direct 
tank loading is made by shifting 
links. Write Induction Heating 
Corp., 181 Wythe Ave., Brooklyn, 
N.Y., or check No. P31. 


Pag, ed 
= cm ee Me ~~ 





Work range is from '% 
through 1%”, left or right hand. 
Write Harig Mfg. Corp., 5757 W. 


tours. 


Howard St., Chicago 48, IIL, or 
circle Inform-A-Gram No. P32. 
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TOOL 


POST T U R RE 
* 0005” | 


Re-Indexing Accuracy 
Guaranteed! 


Put an Enco Turret er poe enon and get 
accuracy, speed, and cost-cutting 

pr cent that make Enco Turrets first Makes 1 tool do the work of 3 
choice of leading lathe builders. Get 12 
station indexing—30°, 60°, and 90° from 
each of 4 tools... . get smooth, effortless 
hand indoning ...and capitalize on the 
advantages of Enco’s exclusive, patented 
“OQ” Ring Seal that keeps indexing mech- 
anism free of chips and dirt. There’s an 
Enco Turret made to fit your lathe. 





1S 









1. Tool used to 
face work 





TOOL TOOL BLOCK PRICES 
SIZE SPECIFICATIONS F.0.B. CHICAGO 
(STANDARD) Used to take 

y%*- %" 2%" sq. x 1%" thick $ 39.00 - al” deep 

%*- *%" 3%" sq. x 1%" thick $ 61.00 broad-face 
%"- * 3%" sq. x 2%" thick $ 76.00 cut 
%°- %° 4%)" sq. x 2%" thick $ 83.00 

%*-1" 4" sq. x 2%" thick $102.00 , 

%"-1%" 6" sq. x 3%” thick $175.00 

(HEAVY-DUTY) 

y%"-1" 4%" sq.x 3” thick $155.00 3. Same tool used for 
1” -1%" 6%)" sq. x 3%" thick $225.00 inside chamfer 
1%"-1%" 7” sq. x 4%” thick $265.00 
1%*-2” 7%" sq. x 4%” thick $305.00 





Machineable Base T-Slot Turrets carried in stock. 

To order Turret fitted to your lathe, send T-Slot 
center height dimensions and maximum tool size. 

No charge for fitting. Fast Delivery. 





Write for catalog #61 and name of nearest dealer 


MANUFACTURING CO. 


4520 W. Fullerton Ave., Chicago 39, Ill. 


CIRCLE INFORM-A-GRAM KEY NO. 1171 





NEED ONE PRESS TO DO 
MANY SMALL STAMPING JOBS? 














The Bic H has it .. . the 16 Ton 
Havir Auto-Press. 1144” x 15” ex- 
panded bed for most large, light- 
weight materials. Fast too. Stamps 
up to 600 spm. 

Get longer die-life with exclusive 
cylindrical ram, bigger and better 
bearings, positive parallelism of ram 
and die. Write for details. 


HAVIR MANUFACTURING CO. 


436 N. Cleveland Ave. ¢ St. Paul, Minn. 
CIRCLE INFORM-A-GRAM KEY NO. 1172 














tapping attachments 


ETTCO TOOL AND MACHINE CO., Brooklyn 37, N. Y. 















DRILLING ans TAPPING 


Lead Screw 







and heads 


Here’s precision production! 

Complete uniformity with un- 
skilled labor. The resultis speed, 
accuracy and economy, regard- 
less of quantity. 





i Complete Line-Ettco has the tool 
for your single or multiple 
small hole production job. 
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New, Free Catalog on 


PRECISION SURFACE EQUIPMENT 


m4 


CHALLENGE 
PRECISION won 
SURFACE — 
EQUIPMENT — 


r 


em OES LLL 


Came (0K ANS - 0m 


To help you cut costs, reduce rejects 


Send for it today: 12 illustrated pages give complete 
data and prices on more than 400 types and sizes of Semi- 
Steel and Granite Surface Equipment to help you reduce rejects, 


cut costs and boost production. Ask for Catalog No. 840. 

® 

THE CHALLENGE MACHINERY co. (ents 
Grand Haven, Michigan SE-126 


CIRCLE INFORM-A-GRAM KEY NO. 1174 

















Another P.D.Q. FIRST! 


ADJUSTABLE RAKE 


Cut-off Tool 





* Positive position locking. 
¥ Eliminates special tooling. 
Je Adjustable 0° rake to positive 16° 
Yk Re-setting without losing center location. yr Eliminates grinding 
for proper rake angle. *® Available for all makes of Turret Lathes, 
Engine Lathes, Automatics and Cut-off Machines. 


This new ‘‘Manchester” tool can save special tooling costs and time 
costs in special tool grinding. The tool is infinitely adjustable to any 
setting from 0° rake to positive 16°. Cutting point is always at center 
height regardless of rake angle to insure correct cutting action. 
Complete facts are available, write for literature. 


ASTE SHOW...Booth No. 3063 


) PORTAGE Double-Quick, | 


og 1046 SWEITZER AVENUE » AKRON 11, ome 


SSE Be OS SOIT ee Seer ce, ee 

















CIRCLE INFORM-A-GRAM KEY NO. 1181 
IMMEDIATE 


How To Get Things Done get 


GUARANTEED 
PERFORMANCE 





WOODSON 














_ MICRO MINIATURE 
END MILLS 
” thru 3/16” in 
BOARDMASTER VISUAL CONTROL Ts pn ha 
Your operations are pictured at a glance. | 
You save time, money and prevent mixups 2, 3, & 4 Flutes 
by Seeing What is Happening at all times. Flat & byte Ends 





Ideal for Production, Maintenance, 34 ” Shanks “an 
Inventory, Scheduling, Sales, etc. (4g ) 1/8” or 3/16” S 

Easy to Use. You write on cards, } Send > a 
snap on metal board. Over 750,000 in Use. 1] H FREE Catalog Now! 


24-PAGE BOOKLET No. 2-400 ~* 
Mailed Without Obligation po) 


GRAPHIC SYSTEMS Inglewood, Calif 
925 Danville Road * Yanceyville, N.C. 


CIRCLE INFORM-A-GRAM KEY NO. 1182 CIRCLE INFORM-A-GRAM KEY NO. 1183 
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Product News 





Floor Model JC abrasive belt 
finishing machine performs flat 
grinding, deburring and Polishing 
on bars, strips, blanks, stampings, 
forgings, die castings and sand 
castings. The unit has a motorized 
conveyor belt that carries the work 
under spring-loaded holddown 
rollers and the abrasive belt con- 
tact wheel. Multiple head assem- 
blies can be mounted in tandem 





along one long conveyor belt to 
perform high production progres- 
sive finishing operations. The belt 
is pneumatically tensioned. Other 
features include positive manual 
or automatic belt tracking, mi- 
crometer grind pressure adjust- 
ment, V-belt drive to permit belt 
speed changes and infinitely vari- 
able belt feed control. See this in 
Booth 263 from Acme Mfg. Co., 
1400 E. Nine Mile Rd., Detroit 20, 
Mich. Or circle No. P33. 


Size Your Own 
Nylon and fi- 
berglass 5C col- 
lets are lauded 
for gripping 
power, flexibil- 
ity, and excel- 
lent protection 
for fine finishes. 
Since they’re adaptable to any 
size or shape in minutes, they’re 
well suited for second operation 
work. To complete blanks, collets 
are seated directly on spindle and 
bored to size. Coolants or heat 
will not affect Nylon and fiber 
blanks. Write Production Machin- 
ery Sales, 2815 W. Burbank Blvd. 
Burbank, Calif., or mark No. P34. 
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VALUABLE 
REFERENCE 


etree 
€ : : a ones 


te ATALOG 


One Complete Source of Detailed 
Specifications for Designers, 
Production Managers, 

Toolroom Foremen 


Hundreds of NEW ITEMS 


ALL NEW — Complete specifications and cost saving data on 
over 2000 “Standards”, including world’s largest line of work- 
holding equipment, chuck jaw blanks, handles, knobs, wheels, 
strap clamp assemblies, forged items, plus hundreds of other 
jig and fixture components, Detailed specifications, engineering 
drawings. The one complete source for data on all the ‘‘stand- 
ards” for tool, die, jig, and fixture design and application. 


Write for your FREE copy today. 


JERGENS TOOL SPECIALTY CO. 


Dept. TP-10, 712 E. 163rd St., Cleveland 10, Ohio 
CIRCLE INFORM-A-GRAM KEY NO. 1191 





All wearable parts are repl. bi individ Me” 7! 

expensively, easily. With no teeth cut into handle, * a 

need never be replaced. *“ARMSTRONG” on these = exp, 

erp guarantees: advanced design, top quality and oury eaveneTs 
sense 


Extra heavy duty “50” Series ARMSTRONG ratchets 
(see right) in 1”, 34”, 142” and 36” square drive sizes. 
Our General Catalog. 700, gives complete information on 
these and approximately 5500 other ARMSTRONG tools. 
Your local ARMSTRONG Distributors will supply you 
a Catalog and demonstrate the new ratchets. If you 
don't know who he is, write us for his name. 










==) ARMSTRONG BROS. TOOL Co. 


V 5220 W. ARMSTRONG AVE. « CHICAGO 46, ILL. 
CIRCLE INFORM-A-GRAM KEY NO. 1192 














withthe Magic Circle of 
Comet, Boring Tools 


(H.S.S. & Carbide) a holes from 1/16" upward 


Standard and Special Boring, 
Facing and Internal Threading 


Tools. Write for Data. 
Bore Small Holes? Contact COMET! 


COMET Tool Co. 


738 T-4 BROADWAY, NEW YORK 3, N.Y. 
CIRCLE INFORM-A-GRAM KEY NO. 1193 











ntrttninininil 


-0002 tolerance 
on 1.D., O.D. and 
concentricity 


Hole sizes—from .005 
0.D.s—from 1/16” 
Lengths—from 1/8” 


COMPLETE STOCK MAINTAINED 
SPECIAL MANUFACTURING TO SPECIFICATIONS 


Write for our new cataleg 


PREBCO BUSHING CO. 


14714 E. ARROW HIGHWAY 
BALDWIN PARK, CALIFORNIA 


EDgewood 7-0112 
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der heads. 





HD13 


straight line drilling machine with hydraulic table feed and 18 
spindles each having 11/16” diameter drill capacity in mild 
stee!. Spindie center distances are adjustable along the 6-foot 
machine rall. 









MODEL MR148 


Three-way, three-spindie, horizontal 
boring machine with selective auto- 
matic feed cycle. Handles boring of 
cylinder and crank bore for 3 sizes of 
1-cylinder blocks. Also bores for wet 
sleeves in 2- and 3-cylinder blocks. 


60 years of Machine Tool Engineering 
Experience is at your service for 








MODEL HU111 


Hydraulic Feed, Universal 
Joint-Type Drilling Machine 
with 24° x 50° drilling area 
and with forty-two 1-3/4" 
spindle drivers, each with 
two-speed and neutral ad- 
justment. Thirty-six spindies 
in slip spindle plate, and 
power shifting fixture, han- 
die drilling and reaming of 
three different engine cylin- 












e Multi-Spindie Boring © Single and Multi-Spindle Honing 
© Straight Line Multi-Drilling « Adjustable Spindle Drilling 
e Special Multiple Operation Machine Tools 


ey, | 
ay | MOLINE TOOL COMPANY 
ae. 100 20TH STREET ° MOLINE, ILLINOIS 
CIRCLE INFORM-A-GRAM KEY NO. 1201 


Write for Details 


REPRESENTATIVES 
IN PRINCIPAL CITIES 
































Learn how automatic 
lubricating can help 
you — write for com- 
plete details. 





Stock Lubricating — 

most modern, efficient lubri- 
cating method—now available 
for all punch press operations. 
Specially designed, cam con- 
trolled valve permits easy 
installation of lubricating unit 
on any standard press. The up 
and down stroke of the press 
ram controls on and off delivery 
of lubricant through an 
extremely small nozzle directly 
to the fabricating operation. 
Properly applied lubricants 
guarantee longer die life— 
greater production and piece 
part accuracy—plus considerable 
savings in time and labor. 


AETNA MFG. COMPANY 
198 S$. York Road « 


Bensenville, Illinois 


CIRCLE INFORM-A-GRAM KEY NO. 1202 
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Product News 


AE Automated Cleaning 


Now cleaning procedures are au- 
tomated with AutoSonex. The units 
feature an air feedback solvent 
control system that revolutionizes 
the use of such solvents as Trichlo- 
rethylene. It maintains own solvent 
or water level and automatically 








distills solvent to keep it contin- 
uously clean. The AutoSonex ma- 
chines will be shown in the Multi- 
Wheel 36-6 and Mono-Wheel 18 
models that virtually eliminate in- 
ternal wear since there are no 
friction points, nor internal bear- 
ings. See them at the ASM Show, 
or write AutoSonics, Inc., 4217 
Chestnut St., Philadelphia 4, Pa. 
Inform-A-Gram No. P35. 


Handymill 





This small milling machine fills 
the need for a budget-priced unit 
to do production work and job 
shop assignments. It’s simply de- 
signed and allows for the addition 
of standard attachments. This in- 
dividual rugged milling machine 
comes complete with one rail mill- 
ing head. A new drive unit and 
gear ratio permit table and rail 
feeds from 1-40 ipm over an infi- 
nite full range. The Handymill 
comes in 30, 36, and 42” sizes from 
The G. A. Gray Co., Cincinnati, 
Ohio. Mark No. P36. 
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Practical 


Tooling Tips 


No. 4 of a series 


taal aid ASAD Sa a a te all y / ia 





HEX NOSE SPEEDS INSTALLATION OF SPRING PLUNGERS — 
Vlier Hexnose Spring Plungers are easily installed with a 
simple end wrench. Eliminates hunting for special 
wrenches. Made to same exacting tolerances as Vlier 
Standard Spring Plungers. Available in many end pres- 
sures, diameters and lengths. 





SMALL, PRECISION, SPRING-LOADED BALLS provide con- 
trolled end pressures, won’t bind from side thrusts. Sizes 
from 4-48 x 344” to 5g-11x1”. Various end pressures. Also 
available in all-stainless steel with Nylok. 


New uses are being found every day for Vlier 
Tooling Accessories. Perhaps the applications 
shown below will suggest ways you can profit by 
replacing costly, custom devices in jigs, dies and 
fixtures with precision, off-the-shelf Vlier products. 





THIN-WALLED RING GEAR HELD SECURELY in fixture with- 
out distortion with 12 Vlier Torque Thumb Screws. Once 
pre-set end pressure is reached, knurled head spins freely, 
preventing overtightening. Checknut prevents backing off 
under vibration. Available in four types; various screw 
diameters and lengths. 


121 





FREE IDEA BOOKLET -— I]lustrations in this 16-page booklet 
show how others have profited from the use of Vlier Tool- 
ing Accessories. Shows both the usual and unusual appli- 
cations. May suggest ways you can save. Write for your 
copy today. 


IF MEE 


Engineering Corporation wd 


A subsidiary of Barry Wright Corporation 
8900 Santa Monica Blvd. * Los Angeles 46, California 
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ARE YOUR BEST INVESTMENT 


CLEVELAND Tools help you reduce your tooling costs, because... 


e Their built-in quality lowers your manufacturing costs. 
e You can get CLEVELAND QUALITY in a wide range of cutting tools. 
e Fast delivery from local distributors’ stocks, to maintain your 

production schedules. 
PLUS the added benefits of ““Teamwork Tooling”, whereby the talents of 
many people are combined to effectively reduce your costs. ““Teamwork 
Tooling” includes not only our engineering skills and modern manufacturing 
facilities, but also the capable services of our Suppliers, Stockrooms, 
Service Representatives and Distributors. 


THE CLEVELAND TWIST DRILL CO. 
Cleveland 1, Ohio 


QUALITY CUTTING TOOLS + BEST SERVICE |: 





| THROUGH YOUR LOCAL DISTRIBUTOR 
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IN YOUR THREADING OPERATIONS 


BAY STATE Quality Taps, Dies and Gages will produce your 
threaded parts at lower cost, because... . 


e Skillfully engineered and manufactured to give you more threaded 
parts per tool. 


e A complete line of Taps, Dies and Gages for all threading operations. 
¢ Prompt service from your local Industrial Supply Distributor. 


PLUS our trained Service Representatives operating out of strategically 
located stockrooms to help you solve your thread cutting and gaging problems. 


BAY STATE TAP AND DIE CoO. 
Mansfield, Mass. 


Subsidiary of The Cleveland Twist Drill Co. 


‘eo; 
QUALITY as CUTTING TOOLS + BEST SERVICE (: 


THROUGH YOUR LOCAL DISTRIBUTOR 
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S WAYS...... 
TO MAKE SET-UPS 


EASIER.... QUICKER 


THESE DISTRIBUTORS WILL GIVE YOU QUICK 
DELIVERY ON UNIVERSAL TOOLS FROM STOCK 


ALABAMA 


Scott Supply Co 
Birmingham 


ARIZONA 


Industria! Tool & Supply Co 
Tucson MA 3-2581 


CALIFORNIA 

Almquist Tool & Equipment Co 
Los Angeles LU 9-6688 
Machinists’ Tool & Supply Co 
Los Angeles RA 3-6731 
Marshall Tool & Supply Corp 
Los Angeles AN 3-6121 
J. C. Fletcher Co 

San Francisco CA 1-4585 
Acme Too! and Supply 

San Diego BR 7-8550 
COLORADO 

Overgard Machine Tool Co., 
Denver MA 3-3141 
CONNECTICUT 

Lindquist Hardware Co 
Bridgeport FO 6-4361 
Silliter-Holden, Inc. 

Hartford AD 2-4433 
FLORIDA 

Florida Machinery Corp., 
Miami FR 9-0647 
GEORGIA 

Fulton Supply Co., 

Atlanta MU 8-3400 
ILLINOIS 

Chicago Supply & Tool Co., 
Chicago EV 4-3933 
Crown Supply Co 

Chicago SP 7-1200 
Harry Lee & Sons 

Chicago CA 7-5500 
INDIANA 

Indiana Manufacturers Supply 
Co., Indianapolis WA 3-2305 
South Bend Supply Co., 

South Bend E 2-1421 
1OWA 

Allen Supply Co 

Cedar Rapids 

KENTUCKY 

Louisville Machinery Sales 
Louisville EM 6-1438 
LOUISIANA 

Richards & Holmes Machinery 
New Orleans RA 7281 
MAINE 

Edwards & Walker Company 
Fortiand SP 3-8151 


MASSACHUSETTS 
Chandler & Farquhar Co 
Boston LO 6-7800 
Atlantic Industrial Supply Co., 
Cambridge TR 6-3211 
Cutter, Wood & Sanderson Co 
ambridge KI 7-5400 
Standard Industrial Supply Co 
I Springfie! E 9-6981 
Berkshire Machinery Co 
Worcester PL 7-5475 


MICHIGAN 
Royall, Inc., 
Ann Arbor WO 5-7 
Production Too! Supply Co 
Detroit (Warren) JE 9 
Sterling Supply Co 

JO 6-070 
Detroit (Ferndale) LI 6- 
Gransden-Hall & Co., 
Flint 
F. P. Miller Co 
Jackson ST 
Gransden-Hall & Co 
Saginaw 


MINNESOTA 


Satterlee Co 
Ouluth 
Satterlee Co 
Minneapolis 


MISSOURI 

Bassert Co 

Kansas City BA 1-9033 
Pr — Too! & Supply Co., 

St. Lou OL 2- 5800 


NEBRASKA 
Fuchs Machinery & Supply Co., 
Omaha 34 1-7 


NEW JERSEY 

Stamco 

Caldwell CA 8-0660 
Too! Specialties C 

Hillside MU 6-8700 
Schultz & Anderson Co., 
Newark MA 2-4318 
Manufacturers Sel ling Co 
Trenton EX 6-8286 


NEW YORK 

Beals, McCarthy & Rogers, Inc 
Buffalo TL 4-4900 
Machinists’ Tools, Inc 

Buffalo TT 4-5397 
3ierston Tool Co 
mira RE 3-7191 
akiand Supply Corp., 
Hempstead (L.1 IV 9-0511 
sierston Tool Co., 

samestown 4126 
Lakeland Machine Tool Corp 
Peekskil! PE 7-2838 
cakeland Machine Tool Corp. 
Peekskill PE 7-2838 


ASK YOUR DISTRIBUTOR OR WRITE FACTORY DIRECT 
FOR YOUR 24 PAGE CATALOG OF UNIVERSAL TOOLS 


Electro Industria 

Poughkeepsie 

Steeves Machine 

Rochester HU 2-0600 
Clark Witbeck C 

Schenectady 

A. V. Wiggins C 
Syracuse 


OHIO 

Strong, Carlisle & Hammond 
Canton GL 4-8071 
E. A. Kinsey Co 

Cincinnati PA 1-8030 
Strong, Carlisle & Hammond 
Cleveland CL 2-4000 
George Whalley Co 

Cleveland UT 1-7676 
E. A. Kinsey Co 
Columbus 

E. A. Kinsey Co 
Dayton BA 3-9185 
A. M. Schmit Co., 

Toledo GR 4-1141 


OKLAHOMA 

Industrial Equipment Co 
Tulsa LU 5-1111 
PENNSYLVANIA 


H. P. Weller 

Erie GL 2-1401 
Harris Pump & Supply &. 
Pittsburgh 4400 
C-H Tool Sales Pa. 
Wallingford (Phila) KI 4-5510 


RHODE ISLAND 

Reynolds, Inc., 

Providence 

TENNESSEE 

Tool Crib 

Knoxville 5-6195 
TEXAS 


Bill Lindsley Machinery Co., 
RI 7-1521 


FR 4-4161 


GR 1-9141 


AX 1-4683 


Heuston OX 4-2353 


VIRGINIA 

Associated Sales Co 

Richmond 

WASHINGTON 

Aronson’s Hardware 

Seattle H 
WISCONSIN 

Herlache Industria! Suppiy Co., 
Green Bay HE 2-8669 
Triplex Supply Co., 
Milwaukee 
CANADA 


Alexander Tools Ltd 
Brantford, Ontario PL 3-3181 


BR 1-7566 


| VISE & TOOL CO. 


PARMA 
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CLAMP-N-JACK 
SYSTEM FOR QUICK SET UPS 





ROTARY TABLES 
VERSATILE AND ACCURATE 








MILL VISES 
WITH FULL MACHINE TABLE OPENING 








ON 
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Could an 


E-X-P-A-N-D-I-N-G PLUG GAGE 


solve a gaging problem for you? 


The Comtorplug expansion principle is 
unique... and proven. Hundreds of U. S. 
precision-production programs use it, in- 
cluding several of the very largest. The 
unique expansion plug gives true 2-point 
gaging. You see actual diameter in a fixed 
reading to fraction of .0001”. You meas- 
ure front or back taper exactly, also oval- 
ity, bell mouth, etc. Centering, alignment 
and pressure are automatic, allowing 
accurate use by all types of personnel. 














“We've reduced 
rejects since 
using 

Comtorplug”’ 





For holes 
yy,” to 
10” dia. 





lf you produce precision holes in volume 
SEND FOR BULLETIN 51 
COMTOR COMPANY, 82 Farwell St., Waltham 54, Mass 


COMTORPLUG 
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NEW! 


HANDY 
ADJUSTABLE 


RISER 
BLOCKS 


for FASTER—SAFER—CHEAPER SETUPS 


Use on Drill Presses—Milling Machines—Punch Presses— 
Surface Grinders—Planers, etc. End lost time looking for 
right height odds and ends. 


HANDY RISER BLOCKS 
@ Give heights from 3%” to 2%” in Ye” increments. 
@ Cut setup time by eliminating haphazard blocking. 


@ Cost only $7.50 per pair; $75.00 per 12 pairs, plus transportation 
costs. Shipping weight 3 Ibs. 10 oz. per pair. 


ORDER TODAY. USE THIS COUPON. 


HANDY PRODUCTS 
P.O. Box 3537T, Cleveland 18, Ohio 


| 

| 

| 

Gentlemen: Please ship ............... pairs of RISER BLOCKS. 

J Company nee ee ec ee eee eee eee e eee esen erate eeeees | 
| Ey OEP aee eae he ere Sear MED, dazed ienececeeas | 
ENE ois<6-s'o:0.i-0-00.6. oboe hd oa bro aaliane eed Lae ereeaes 
| tists Liewhu dude coerce vanes: Zone...... DE 05. os'0es00 | 
| Open account shipments to rated companies. Otherwise, payment | 
| with erder, please. No C.0.D.’s. Ohio customers add 3% sales tax. 


—_——— ae ee oe ee ee ee ee ee oa ew ew ew aad 
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Zo... DEBURR THESE 
INACCESSIBLE HOLE FACES BY 


MACHINE OPERATION 


x faster 
* better 
— * easier 









with the amazing 


NOBUR TOOL 


No more hand-finishing methods for those 
hard-to-get-at inner surfaces on multi-wall 
parts. The NOBUR Tool with its double edge 
cutting blade does the job in seconds... 

all by machine operation. Can be used 

by anyone, with complete safety, on your 
own lathe, drill press, etc. Simple to operate. 


@ NE 


Insert NOBUR tool in any machine 
spindle. A light pressure of the revolving 
cufter-blade against the workpiece quick- 
ly deburrs the outside surface. 


















=} 


After outside surface is deburred, slide, 
knurled-sleeve back to fully retract the 
cutter-blade below pilot body diameter. 





With cutter-blade retracted move work- 
piece, or tool to position for deburring 
inside surface. Raise (project) cutter- 
blade and advance tool or work piece to 
deburr first one surface then the other. 











~ NOBURSINK.... 
a new approach to 
chatterless 


DEBURRING and 
CHAMFERING 


Now ...deburr openly accessible hole faces 
faster and easier than ever before. Low torque 
Sones permits rapid, offhand workpiece 
handling without chatter — even on large 
diameters. May be reground without special 
tools. Works on all metals, f lastics, etc. 

Each tool accommodates a wide range 

of work sizes. 


FOR FULL DETAILS 


Write for FREE Folder 


Send for all the details on Nobur 
Tool Products — the key to lower 
costs, higher production and ' 
improved qua ty on your deburring 
operations. WRITE TODAY! 









eC 
fi NOBUR MANUFACTURING CO. 


6860 Farmd 
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RUGGED 
ALINA 
DIAL TEST 
INDICATOR 


built-in ball bearings 





for greater sensitivity—reduced pressure—improved accuracy 
e Jeweled ¢ Shock Proof ¢ Range .032” ¢ Graduated .0001” 
e Reading 0-20-0 © Fully reversible contact point 
© Holder attaches to stem or to integral dove tails on body 
Available with a wide variety of rectangular or round shanks. 


The instrument shown here is part of a complete line of precision 
DIAL TEST INDICATORS of all types — Write for brochure! 


ALINA CORPORATION 


122 East Second St., Mineola, L. I., N. Y. 
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DIAMETER 
15” 


NUMBER OF 
STATIONS 


Standards: 
*3,*4,6,8,12 
Specials: 
*5,7,9,10,11 


«Skip station units 





PDC-AM—15” SERIES 
“AUTOMATIC”’ 


Geneva Motion Index Table 


COMPLETE with air motor, solenoid valve, limit 
switch, 3 relays and enclosure, airline oiler and 
airline filter . . . all that is necessary to interlock 
it with other automatic equipment. 


MODIFICATIONS available with Electric Drive, 


Write TODAY for new Catalog 60, . , ; , 
Fluid Drive or vertical mounting. 


for designers and engineers 


PRECISION DETROIT COMPANY 


SHERW( 18) 
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TOOLING & PRODUCTION 


Product News 





Semi-Automatic 
Welder 


Model MN-1 innershield squirt 
welder will be shown by Lincoly 
Electric Co., 22801 St. Clair Ave, 
Cleveland 17, Ohio. The semi-ay. 
tomatic production welder can be 
used for both machinery and struc. 
tural fabrication. The unit feeds g 
tubular, self-shielding electrode 
through a welding gun that is man- 
ually supported and guided along 


ee 





the work. The compact 24 oz weld- 
ing gun closely duplicates the fee] 
of a standard 500 amp electrode 
holder. Welding range is from 350 
to 600 amp. The tilted control pan- 
el of the welder houses current and 
are voltage controls, an electrode 
inch button, polarity switch, and 
volt and ammeters. A metal shield 
protects operator’s hand from heat. 
Inform-A-Gram No. P37. 


Small Taps 






A new automatic tapping unit 
has a speed range from 750 to 3000 
rpm in seven steps. The compact 
unit can easily be built into special 
machines. It has free axial motion 
to permit tap to follow its own 
lead. Adjustable torque control 
prevents tap breakage. A pressure 
regulator is supplied to control 
feed. A single direction motor i 
used with reversing attachment 
For more about Model 114 with 
capacity range from #4-40 through 
#10 check Inform-A-Gram No. 
P38, or write The Electro-Me- 
chano Co., 241 East Erie St., Mil 
waukee, Wis. 
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Reduce Tool Costs with 
WETMORE ECONOMY MODEL 


AND 10050 Port Contour Cutters 














Stocked for Immediate Delivery, 
Carbide Tipped for Tubing OD 
Sizes Ye” through 2” 


These 
economically 
priced tools reduce 
tool costs while offering 
specific advantages 

for prototype, model or 
tool room work. Spot face 
diameters are larger than conventional 
AND sizes and will machine larger 
bosses or provide extra diameter 

for special arinds. These tools 

are excellent for the production 

of Stainless Steel AND 10050 Ports. 


Wetmore manufactures and 
stocks an extensive line of precision 
Port Cutters and Flat Form Tools for standard 
hydraulic fittings in both high speed steel and carbide. The 

wide range of selection of Wetmore Tools will provide the cutters 
best suited to your requirements and insure the fine finish and 
accuracy needed for the highest quality fittings. 


Write for New Wetmore Catalog—Complete information given on 
Ba mre prices, tool description and applications. 


™ Wetmore Tool & Engineering Co. 












Se agi: 


ANgelus 9-726¢ 


Phone: ‘ 
3 5320 E. Washington * Los Angeles 22, California Wee GR eee 


in 777 J IO6 


Ue ae eae ss | poring Reamers Core End Millis Port Contour Form 


Milling Special 
(iatecead Tools 


Cutters Cutters Cutters Cutters 
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Drilis Routers 










thinking of magnets? think of 


PERMAG 


engineering 
precision grinding 
@ all grades \ precision cutting 
24-hour delivery \ magnetizing 


PERMAG CORP., 88-06 VAN WYCK EXPRESSWAY, JAMAICA 18, N. Y. 
PERMAG PACIFIC CORP., 2910 S. LA CIENEGA BLVD., CULVER CITY, CALIF. 





8 all sizes 
B all shapes 
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INCREASE TOOL LIFE 
Make ‘Em Last Longer! 


Tests prove that carbide impregnation with 
O.K. Tool Company’s exclusive new Wickman 
Impregnator increases the effective life of 
standard H.S.S. tools 6 to 8 times. Economical 
to purchase and operate. Plugs in anywhere 

--fequires no special skill. 

Send us a tool for carbide impregnation — 
or contact your nearest O.K. Tool Company 
representative. 











THE 





TOOL COMPANY, INC. MILFORD, N.H. 





CIRCLE INFORM-A-GRAM KEY NO. 1273 





| 













127 





HOW SMALL 
do you want ’em? 


























oh el 











&, 
Les. 


aoa 


Hannifin offers new ‘‘Midget-Air” 
200 psi cylinders in %”,1’’ and 
1%" bores, double-acting or 
spring-return. Two basic models, 
“universal” and “‘nose-mounting.” 
Universal models come drilled and 
tapped for mounting, or for use 
with any combination of the 
mounting attachments pictured. 
Delivery is off-shelf in standard 
strokes, shipment in ten days to 
specified stroke lengths. Want 
dimensions and prices? Write: 


ARKER 
ANNIFIN 
CORPORATION 


Pxrgumatic ano Hyorautic 
SYSTEM COMPONENTS 


HANNIFIN 
COMPANY 
A DIVISION 
563 South Wolf Road + Des Plaines, Iilinois 
EUROPEAN DIVISION - PARKER-HANNIFIN N. V. 
SCHIPHOL+THE NETHERLANDS 
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PRECISION CALIPERS 


Versatile - Time Saving - Easy to Read 
For Precision “On-the-Line” Inspection 


= DIAL MODEL URS3E 





i we CT Wa) (iT) 
oO 











bi We vee 4) tw 
\ GUARANTEED ACCURACY TO 0.001” 
© ELIMINATES READING ERRORS 
e SIZE: 5 INCHES 
Includes Wooden Case ©—e AVAILABLE WITH ADJUSTABLE TOLERANCE DIAL, MODEL 


TUR 53E, $3 EXTRA 
STAINLESS STEEL MODELS AT SMALL ADDITIONAL COST 


from $36.15 


ADJUSTABLE TOLERANCE 


DIAL MODEL TUR68E 















e GUARANTEED ACCURACY TO 0.001” 
e ELIMINATES READING ERRORS 
e SIZES: 6”, 8”, 10” 


@ STAINLESS STEEL MODELS AT SMALL 
ADDITIONAL COST 


Includes Wooden Case 


from $41.85 


Model UR 68E without 
adjustable dial $38.85 


Write for New Catalog of Over 100 Helios 


Precision Measuring Instruments 
NEISE 
MODERN TOOIS 


U.S. Representative KARL A NEISE INC 
s | ] 


408 FOURTH AVE., NEW YORK 16, N. Y. e MU 3-0481 
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Product News 
Deep Hole Drilling 


A new reciprocating feed is op- 
tional on all Burgmaster automatic 
bench model turret drilling ma- 
chines, and permits drilling to g 
certain depth, retracting the top of 
the workpiece, rapid traversing 
down to the previous drill stopping 
point, drilling another increment, 
and retacting to top of work for 





chip clearing. The cycle can be 
repeated until final depth is 
reached. At this point the drill is 
rapid traversed to the top of the 
stroke, indexed to the next tool 
and continues the machine cycle. 
Depth of stroke and rapid traverse 
are set electronically. Write Small 
Tool Div., Burgmaster Corp., 15001 
S. Figueroa St., Gardena, Calif., or 
Inform-A-Gram No. P39. 


Small Boring Bars 


- 





YS a. ee lll 











How to Design and Specify Al 
H 
PRINTED CIRCUITS ° 
OVER 70 ILLUSTRATIONS are included in this new F 
publication, reporting on: Advantages of Printed Circuits 
. Layout and Design . . . Selection of Materials and : oh 
Components . . . Multiple Soldering Techniques . . ; ¥ ¥ . 
Reliability . . . Production Methods . . . Process Limito- _ How Series BB-7500 snel.og a 
tions . . . Printed Circuit Assembly . . . Service and Re- ing bars are intended for jig bor- a 
- ee pee etka —— uf - eee - ing machines and similar applica- .. 
lates end Commuter Discs . . . and other valua ‘ + me A 
information. Also includes NEW RECOMMENDED TOLER. tions. Thay offer sightty SSE 
ANCES FOR PRINTED CIRCUITS. $5.00 tolerance boring. The Kennametal a 
a ati shank is said to virtually elimin- a 





ate chatter, and reduce deflection 
and vibration. Standard Kendex 
positive-rake screw-on triangular 
inserts are used. BB-7500 series 
appear in five bar diameters: %, 
%, 548, %, and 1”, in lengths of 4, 5, 
6, 7, and 9”. Write Kennametal, 
Inc., Latrobe, Pa., or No. P40. 


HUEBNER PUBLICATIONS, INC. 
P. O. BOX 3505, 1975 LEE ROAD, CLEVELAND 18, OHIO 
Please send of “PRINTED CIRCUITS” y Bg = 


copies 
Ten day examination allowed; returnable 
eredit 3 if returned in saleable condition.) 


Open account ship- 
ments to rated com 
panies. Otherwise, | 
payment with order, | 
please. No C.O.D.'s. 
Ohio customers add 
3% sales tax. 
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USE THE PERFECT COMBINATION 
For MICRO-DRILLING 


SPHINX 






Drills from .0016” to .0591” 
are stocked in increments of 





HIGH SPEED STEEL 0004 (.01 mm). From.0610" 
0. ” in increments o 
MICRO-DRILLS  .0020” (.05 mm). Left hand 


micro-drills for use on Swiss 
type automatic screw ma- 
chines. Short flute center 
drills. Send for Bulletin ‘Q’” 
listing complete line of drills 
or Catalog T listing collets 
as well as full line of instru- 
ment lathes and accessories. 
Louis Levin & Son, Inc. 

3573 Hayden Ave. 

Culver City, Calif. 
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Super precision collets for jewelers type lathes, 
Ideal for holding micro-drills or other parts where 
concentricity is important. Available from stock in 
complete range of sizes from .004” (1 mm) to 
5/16” (8.0 mm). 
















ANNOUNCING ~ 


THE HOLOMATIC 










SIZE 


AIR AND 
HYDRAULIC 
POWERED 
FEED UNITS 


® Built-in Versatility 
* Amazing Power to Size Ratio 

* Quick Speed Change Drive 

* Adjustable Rapid Travel Distance 
* Adjustable Stroke Length 

® Adjustable Feed Rate 


* Wide Work Range 
(1/64 to 3/8” drill and No. 0 
to 7/16" tap in mild steel) 


3 Models...3 Power-Feed Styles 


The new Holomatic family of “compacts” . . . the 
Size “J”, are self-contained, reciprocating quill 
type power-feed units for use on production drill- 
ing, reaming, facing, tapping, threading operations. 
Used individually or in groups with manual or 
automatic cycling. Available in 3 “compact” models 
with 3 power-feed styles with built-in cycle and 
movement control systems to meet every con- 
ceivable need more efficiently and economically. 








Write Today . . . for in-plant demonstration | 
- +. or additi | information, specificati 
and low, low prices on the new series "J” units. | 








MACHINES, INC. 


MONTPELIER, OHIO 
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Accurate, rapid set-ups the first 
time, every time . . . is the reason 
Brookfield Tool Holders are now 
widely used in practically every 
metalworking plant in the coun- 
try. With one Brookfield Tool 
Holder, you can cut your stock 
of bushings by at least 100. 
Here's why: 


15934010) .@ we @ 2 09 Ds MO) O) On = £0) 09 B28 5 t— 


AVAILABLE IN A WIDE 
RANGE OF SIZES 


ADJUSTABLE V JAW 
holds wide range of tool diam- 
eters without bushings or acces- 


3 MODEL HOLDING SHANK 
one NO. RANGE DIA. 
AXIALLY TRUE DESIGN BA-10 Ky Ke" %" 
makes perfect tool alignment DA-10 KY" yn 
almost automatic. nab Kinyo ye 
BALANCED-PRESSURE adeaae els 

Ae _ 

LOCKING assEMBLY °? vil " 
maintains uniform seating, elim- GA-16 Ke 1 
inates creep or shift. KA-16 w"-" ” 

Yew yn 
EASY TO USE —justsliptool  ** . ' - 
in the jaw, tighten, then float tool PA-24 KV" 1%" 
into dead center and lock. PA-28 Yuriy" yr 


WRITE FOR ILLUSTRATED CATALOG AND PRICES! 





STOUGHTON 15, MASSACHUSETTS 
CIRCLE INFORM-A-GRAM KEY NO. 1293 











ALVA ALLEN 


HEAVY DUTY 


PUNCH PRESSES 


1 to 25 Ton Capacity Presses 
in Hundreds of Different 
Model Combinations 


Including accessories — Motors 
and Controls, Dial Index Feeds, 
Air Clutch-Brake Units, Safety 
Equipment, Friction Roll Feeds, 
Punch and Die Units, etc....... 





Model BT-25-6 
25-Ton Back 
Geared Press 





Powerful— Dependable 
Moderate in Price 
Fully Guaranteed 








Model B-2-A 
2-Ton Half Press 





ALVA ALLEN INDUSTRIES, Dept. TP 
CLINTON, MISSOURI - Telephone TUrner 5-3331 
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TOP QUALITY MOUNTED ABRASIVE POINTS 


Unlimited quantities. Test 6 at our 
expense—if not completely satis- 
fied within 30 days, return for full 
money back—guaranteed. 
¥Yg inch shanks, 150 pieces 
eS eer rere $24.50 
including shapes 
VY inch shanks, 100 pieces 
ee rae $24.50 
including shapes 
Combination Ye and Y% inch 
shanks, 250 pieces 
‘ MINE occa! a sve race RS $47.00 
Order 10 assortments of any combination above and 
receive one assortment FREE 
American made—made with virgin grain— 
absolutely finest materials and workmanship. 
SEND CHECK, CASH OR MONEY ORDER 
(Plus Ill. Tax 32%) 
(No stamps or C.O.D.’s please) 


ALLSTATES INDUSTRIAL SUPPLY CO. 


2547 Jarvis Ave., Chicago 45, Illinois Tel. ROgers Park 1-9146 
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Product News 
Clean Cuts 











VG See ee 

A new sheet metal shear cuts 
clean and without distortion. It 
scissors a %2” path through 18 
gage mild steel, “6” laminated 
plastic, aluminum, tin, Formica, 
and various types of fiberglass, 
Cuts may be started from the edge 
of the sheet or a %” access hole, 
The aluminum shear housing ro- 
tates through 360° for convenience 
in cutting overhead or hard-to- 
reach areas. The shear is available 
in pistol-grip (21U-103), or 
straight-type (21U-503) models 
from Buckeye Tools Corp., 5003 
Springboro Pike, Dayton 1, Ohio, 
Inform-A-Gram No. P41. 


One Pass Turning 

Round, square and hexagon bar 
stock can be contour turned with 
the Trace-O-Matic centerless shaft 
turning machine. The unit features 
a rotating bar stock support that 
is adjacent to, and travels with, 
the turning tool. Bar stock lengths 





up to 40” can be machined in one 
pass. If finished parts are suffici- 
ently short, two or more parts can 
be produced in one pass from dup- 
licate or dissimilar templates 
placed end to end. With almost 
fully automatic operation and sim- 
plified pushbutton controls, an 
operator can handle more than one 
machine. Taber Instrument Corp. 
111 Goundry St., North Tonawan- 
da, N.Y. offers literature. Inform- 
A-Gram No. P42. 
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MULTI-DRILL 


makes holes 
ata 


PROFIT! 


This Model 600 MULTI- 
DRILL,—an adjustable 
multiple spindle drill 
press attachment—fitted 

. with optional Guide 
-~«e4. Rods, is drilling two 1%” 
holes in a work piece at 





Cuts every stroke of the drill press—and is 
n. It reducing hole costs to the basic mini- 
h mum. The same unit is used on three 
nm 18 other set-ups to drill holes ranging 
nated from 3/32” dia. to 5g”. Quickly ad- 
mica justable spindles and heavy duty con- 

1 struction make this MULTI-DRILL a 
glass. versatile time and money saving pro- 
edge duction tool that pays for itself many 
hole times over. Ask your nearby Com- 

; mander Distributor to show you how 
3 TO- a MULTI-DRILL can help solve your 





ience multiple spindle drilling problems. 
j-to- There’s a model and size for any appli- 
cation or drill press. 


lable 

or Write for Production Tool Catalog. 
odels 108 
5003 ([7Pommanader MFG. CO. 
Yhio. 4228 WEST KINZIE . CHICAGO 24, ILLINOIS 
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‘= | | DiaTest BORE GAGES for: ' 
shaft 


bes: ACCURACY to .00008" 
OPERATING SIMPLICITY 


gths 
t----~-~------—---~-. 


1 
| 
. 
ures | DIAMETERS: .038” to 1.620" 
| 
| 


F 





af 
NO SPECIAL TRAINING NEEDED 
TO GET PERFECT RESULTS! 














HO ger Stand, %; 
ight-Angle Attach- 

boost, Estacion ods DiaTest WILL INCREASE 
Depth Adjuster ond your accuracy and save you 
$pecial Measuring «. . 2 
Heads are available for time and money in measuring 
special applications. all bores within its range; per- 

; fect for out-of-round, tapers, in- 
complete bores and all other \ 
variations. 

WRITE TODAY or call (Area Code 312) 
y 631; 8888 for complete information! 


FOSTER SUPPLIES CO. 


6122 Milwaukee Ave., Dept. TP, Chicago 46, Illinois 
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Sen P 


SOLID CARBIDE CUTTING TOOLS 


© MIDGET BURRS © ROTARY FILES 
© DRILLS ¢ REAMERS ¢ END MILLS 
© COUNTERSINKS ¢ GRINDING 
TOOLS AND OTHER SPECIAL TOOLS 








Finest quality solid carbide 
ground and lapped to the sharp- 
est cutting edges make “Raymac” 
tools the quality standard of the 
industry. More parts produced 
per tool and per regrind. 


Make “Raymac” 
your standard. 











+. 7 
ke : Division - DEXCO CORPORATION 


15778 Telegraph Rd Detroit 39, Michigan 
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to move heavy loads 


With the New 


SHOPLIFTER 
DeLuxe 


DeLuxe MOBILITY 
Big 8” and 5” rubber wheels for easy 
movement across rough floors and also 


protection for 
finished floors. 


Easy 


















Deluxe LIFT 
Full 60’ — yet overall height is only 
78” for easy movement thru doorways 
and in narrow aisles. 

Deluxe CAPACITY 
750 lbs. rated capacity. All steel con- 
struction, electrically arc-welded per- 
mits overloads. 

DeLuxe FEATURES 

Positive control hoist unit, backguard 

platform plate, tool tray, turned-down 

platform edge, painted safety orange. 


Order Your Deluxe Shoplifter Today! 
I diate shipment from factory stock. 
Price: $280.00 
f.0o.b. Chicago 


Ten-day free trial, if 
desired, with full 









Model DL credit return privi- 
lege. 
CONOMY 4509 W. Lake St. 


Ho pH NGIN Bi RINGE Chicago 24, Il. 
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for HARDENING » BRAZING 
SOLDERING * FORGING + ANNEALING 
MELTING + SINTERING * WELDING 
REFINING * SHRINK FITTING 
CRYSTAL GROWING 


THER-MONIC 


Manufactures the 
most complete range of 


INDUCTION 
HEATING 


EQUIPMENT 


ELECTRONIC - LOW FREQUENCY 
MOTOR GENERATOR 


THER-MONIC features 


© Over 20 years of concentrated 
experience. 


Oh 7-1 ae Mel0lOMiliielilelitelite 


* Over 15,000 heating applica- 
tions resolved in our customer 
service laboratories. 


* This outstanding experience 
and know-how qualify us to 
prescribe the techniques and 
equipment best suited for your 
requirement. 


Contact our factory or your 
local IHC representative 


Write for New 56-page catalog 
of exclusive features 


facts and specs 


INDUCTION HEATING CORP. 
181 WYTHE AVE., BROOKLYN 11, N.Y 





Subsidiary of HATHAWAY INSTRUMENTS, INC. 
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He’s Watching a Band Sawing Miracle 


This band saw operator at the Bell & Gossett 
Company plant in Morton Grove, Illinois, is 
watching “Controlled Accuracy”. . . accuracy, 
being held to within a few thousands of being 
perfectly straight, and he can actually see the 
band blade being guided in the saw cut to pro- 
duce this accuracy! No further machining is re- 
quired before the pipe is welded into an assem- 
bly for a Bell & Gossett Heat Exchanger Unit. 

Band sawing accuracy like this is nothing 
short of miraculous—especially when it can be 
done on a high production basis, as Bell & 
Gossett is doing. And when the same tolerances 
can be held on cut-off pieces from 2” to 18” 
in diameter, this Marve. #81 Band Saw Ma- 
chine can be truly called a precision machine tool. 

The secret of this amazing sawing accuracy 
is in the Marve “surE-LINE” Automatic Accu- 
racy Control—a simple and extremely effective 


ARMSTRONG-BLUM MANUFACTURING CO. 
6700 West Bloomingdale Avenue » Chicago 39, Illinois 


electro-mechanical servo-mechanism that con- 
tinuously senses and automatically corrects any 
tendency of a band blade to drift to either side 
of a desired line of cut. The “sure-Line” unit 
literally “steers” the blade to make a straight 
cut. This permits the use of heavier feed pres- 
sures and, when desirable, higher blade speeds, 
to do the work faster, without sacrifice of ac- 
curacy. Incorporated in the new Marve. #81 
Series High Speed Heavy Duty Hydraulic Band 
Saws, the “sure-Line” permits full utilization 
of all the advantages of high speed steel band 
saw blades—while extending their usable blade 
life as much as 50%. 


Before you buy any bend saw machine, get complete 
details on MARVEL #81 Series Single Cut, or Automatic 
Shuttle Type Bar Feed Production Band Saws—the 
machines DESIGNED AND BUILT TO REDUCE SAWING 
COSTS. Write for catalog today. 


> ’ iy’ 4 oy 997 
‘ 
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Jet Control 


Jet-Tron, a newly designed 
pneumatic control switch, can be 
used for feed-back pressure con- 
trol, conveyor control, multiple 
machine coordination, safety 
switching, level control and sole- 
noid operation. The switch pro- 
duces an electric signal when ob- 
jects interrupt the air flow. This 
signal can be used to automatically 
control production equipment. Jet- 
Tron detects presence of any solid 
object without physical contact, 
regardless of the material. The 7 
amp, 120 volt, single pole double 
throw snap action control switch 
is made by Automation Devices, 
Inc., 3125 Brandes St., Erie, Pa. 
Inform-A-Gram No. P43. 








PROTECT YOUR FUTURE 
BUY 
U.S. SAVINGS BONDS 
TODAY ! 























ON 
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Product News 








Fabricator 

A new gaging system for Fab- 
ricator Models 15A, 10A and 10AA 
consists of a 1%” quick change 
holder with micro-set gaging. It 
allows settings to thousandths in 
seconds. With only a chart of X 
and Y coordinates, the operator 
positions the dial indicator. The 


—~* 


BF? 





1%” quick change holder is an in- 
tegral part of the new system. It 
is an indexed guide and die bush- 
ing that permits punches and dies 
to be rotated to any desired de- 
gree location in relation to the 
edge of the workpiece. There’s no 
need for specially keyed holders. 
Write Wales Strippit, Inc., 212 S. 
Buell Rd., Akron, N.Y. and ask for 
catalog MS. Or circle Inform-A- 
Gram No. P44. 


Speed Set 


rere 








ear oo jth 

pee Speed- Set, a new adjust- 
able knee tool, can be used on small 
turret lathes, chuckers and auto- 
matics. As a multiple tooling setup 
on turrets it will rough turn and 
center drill, chamfer, finish turn 
and ream. It saves time in setup 
and downtime, and is guaranteed 
to cut production costs, according 
to Ross Tool Mfg. Co., P.O. Box 
1562, Glendale 3, Calif. Write them, 
or check Inform-A-Gram No. P45. 














How-To-Do-It Reference Books 


Adhesive Bonding of Metals ...... $ 2.95 ea. 
Principles Of Inventory 

Management .$ 2.00 ea. 
Brazing Manual $ 4.75 ea. 
Diamond Technology $10.00 ea. 
Dictionary Of Metallurgy $25.00 ea. 
Die Designing & Estimating $ 7.50 ea. 
Electroplating Engineering 

Handbook $10.00 ea. 
Fasteners Handbook $12.50 ea. 
Gears For Small Mechanisms $ 6.00 ea. 
How To Design & saad Printed 

Circuits $ 5.00 ea. 
Instruments For Measurement 

And Control : $10.00 ea. 
Plastics Tooling $ 7.50 ea. 


Principles & Methods Of Sheet Metal 
Fabricating .. $11.00 ea. 


For other books, information on or- 
dering and our 10 days Trial Offer 
please refer to the Huebner Publica- 
tions ads. 


























WHY Ma 
WANT? 2a 
% , 


LARGEST STOCK OF 
SPECIAL RH & LH 
Taps-Dies & 
Thread Plug Gages 


Also in Stock: 


@ RING GAGES @ ACME & 
METRIC TAPS & DIES 

@ SPECIAL REAMERS 

@ EX. LONG DRILLS 








FIELD Toor "SUPPLY CO. 


31S DESPLAINES ST., chICAGO & HLL 
All Phones: Financial 195 


CIRCLE INFORM-A-GRAM KEY NO. 1331 








Just push a button and watch the 
large tachometer dial on the head- 
stock! 

It’s that easy! 

The work is done by a motor driven 
speed changer. It accelerates or slows 
the lathe to any desired speed in 
seconds. With a 10:1 ratio, this new 
variable drive makes it easy to select 
from a wide range of speeds —200 to 
2000 rpm in direct drive and 40 to 
300 rpm in back gear. 

Maximum stability and smooth 





SHELDON MACHINE CO., INC. 


‘Sie gia 
Chicago 41, IIlinois = 


4235 N. Knox Avenue. 


PUSH BITTON 


or to GY ~— speed, “nsvexntl’ 


Mustrated 
WMS6P 
13” Swing- 34” Centers 





Selection 
in seconds 





power transmission are assured be- 
cause the drive unit is oversized. All 
pulleys and shafts are fully supported 
(eight bearings). Double V-belts 
throughout the drive eliminate slip- 
page and deliver full power to the 
spindle. Because of this rigidity and 
extra pulling power, this lathe will 
take heavy cuts at all speeds and 
precision finish cuts at high speeds. 

It is a precision lathe, moderate in 
price, with the versatility for toolroom, 
production or second operation jobs. 


SHELDON onccsion tins 

















Write for 
“Variable Speed" 


Circular and General 
Catalog showing . 


* 

10”, 11”, 13” and 15” 
SHELDON 
Precision Lathes 
(Bench, Pedestal 
and Cabinet types) 
e 
13° and 15” 
SEBASTIAN 
Geared Head 
Lathes 
* 
SHELDON 
Milling 
Machines 
. 
SHELDON 
Back Geared 
Shapers 


CIRCLE INFORM-A-GRAM KEY NO. 1332 
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controlled 





No. 48 OB! with 
“Econo-Air” clutch. 


ell 
[ sercrwaerne 


atin = * 


Mfrs. of Rousselle Presses 


DOUBLE-CRANK PRESSES | 


SPEED UP PRODUCTION with 
these versatile 40-ton presses. 
Large bed and ram areas make 
them ideally suited to handle 
wide rolls or sheets . . . do multi- 
ple punching, steel-rule die work 
and other high output opera- 
tions. For rapid, shockless start- 
ing and stopping, presses can 
be equipped with electrically 
“Econo-Air” friction 
clutch... Ask for new catalog. 


[42 


—— 



















STRAIGHT SIDE —Die 
space up to 24 in.; 
bed space up to & ft. 
between uprights. 


SERVICE MACHINE “sigue Rousselle Presses are sold exclu- 
sively through Leading Machin 





2310 WEST 78TH STREET «+ 


CHICAGO 20, ILLINOIS 


ery Dealers 


CIRCLE INFORM-A-GRAM KEY NO. 1341 











PRECISION SHAPLANE RADIUS TOOLS 
EIGHT MODELS FOR LATHES, SHAPERS, 


PLANERS AND BORING MILLS 
Range: %” to 3” for con- 
cave radii on lathes. 
Two sizes for con- 
vex radii (Balis up 
te 242” dia.) on 
lathes. Also heavy 
duty model for radii 
te 6” on planers, 
etc. 





Write for circular 


patent Pending CC, B. TEETER - Tool Room Specialties 


3443 N. Greenview Ave., Chicago 13, Illinois e Phone DRexel 3-3571 


CIRCLE INFORM-A-GRAM KEY NO. 1342 










Write today: 


CAM milling /JIG boring 


\ A SPECIALIZED CAM 
MILLING SERVICE, JIG 
BORING, SPOT WELDING, 
CONTRACT PRODUCTION 


EXPERIMENTAL 


' 

' . 

H DEVELOPMENT 

| write tor CAM CALCULATING oO 
j catalog 55-C SERVICE 





CIRCLE INFORM-A-GRAM KEY NO. 1344 


Producto’s New DIE ASSEMBLER 
Hydraulically actuated lift table; upper platen revolves 
360°, develops 3000-Ib. closing force and 1500-Ib. 
separating force. Battery-driven; mobile, no trailing 
wires. Invaluable in the manufacture and repair of dies. 


TOOLROOM EQUIPMENT DIVISION 
THE PRODUCTO MACHINE COMPANY 


945 Housatonic Ave., Bridgeport, Conn. 
CIRCLE INFORM-A-GRAM KEY NO. 1343 




































LIFTING DEVICES 


ST sateen eel 


= for 
“5 FAST © SAFE « BETTER 
Material Handling 
of 
e SHEETS 
e COILS ¢ BOXES 
+ DS 


M 
e DRUMS~ « PALLETS 
400 MODELS 





H. L. BUSHMAN CO. 
100-A W. Central Ave. 
Roselle, Illinois 








CIRCLE INFORM-A-GRAM KEY NO. 1345 
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Product News 





Gun Drills 





Resharpening of large one-piece 
gun drills, once an awkward oper- 
ation, can now be done without 
removing the shank from the ma- 
chine. New gun drills with quick- 
change detachable heads reduce 
tool inventory, since a single shank 
accommodates several cutting 
heads. Quick-change cutting heads 
are joined to the shank in a V- 
type assembly by means of socket 
head cap screw. According to Na- 
tional Twist Drill & Tool Co., Ro- 
chester, Mich., the gun drills are 
offered in center-cut and target- 
type design. Write, or check In- 
form-A-Gram No. P46. 


Building Block Assemblies 





Existing machines can be con- 
verted into new individually de- 
signed units via building-block 
equipment from Precision Spindle 
Div., The Standard Electrical Tool 
Co., Mt. Hope and Sixth Sts., Cin- 
cinnati 4, Ohio. Illustrated is one 
type of ball bushing slide, avail- 
able for hand movement, or equip- 
ped with power feed in the variety 
of commercial designs. Assemblies 
may be ordered for mounting in 
any plane or at any required angle. 
Other accessories include feed lock, 
taper gib, ratchet wrench, feed ad- 
justment, hydraulic power traverse 
with rapid and controlled feeds, 
and cycling equipment. Write the 
makers, or circle No. P47. 
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JOHNSON MODEL J A big, rugged saw 
thet cuts anything — anywhere! 10 rounds 
18° flats, heavy structurols and odd shapes 
Available in wet or dry cutting models, vari- 
able speed drive and optional equipment 


JOHNSON ADJUSTABLE STOCK STAND A 
necessity for operational safety and produc- 
tion efficiency. Solidiy built, easily odjusted 
even under lood Practical and inexpensive 


Eastern Distributor 
R. J. R. Kelly Co. 
Hale Bidg., 51 Main St. 
East Orange, N. J. 





Mid-Western Distributor 
W. Q. Lundmark 
75 N. Broedway 
Des Plaines, Ili. 


eeeevereveereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeedseeeeeene 


JOHNSON MODEL B.. Also available in wet 
or dry, metal cutting models. variable speed 
drive. Will easily handle 5° rounds, 10 flats 
odd and irregular shapes 






/ 


te | 
a. 


ps 


JOHNSON “MOBILE” MODEL M | Same husky 


capacity as Model B, but wheel-m_unted for 


fost, easy maneuverability indoors or out 


Hos self-contained handle, power line, tool 
box and accessories 


Western Distributor 
Hastings Distributors 
1605 Solano Avenue 

Berkeley, Calif. 


CIRCLE INFORM-A-GRAM KEY NO. 135 
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Only Johnson offers all of the 
outstanding construction features 
and performance advantages — ar 
a lower initial price. 

Why pay more when you can 
have the best for less ? Compare 
Johnson saws with others costing 
hundreds more, and you'll find 
that only Johnson delivers the 
life-long, maintenance-free effici- 
ency you’ve always wanted. 

Immediately available in five 
high capacity models to meet any 
metal cutting requirement—effici- 
ently and eco- 
nomically. 


E of the bid 
_.-for your woe describes 


ates & 


atalog: Must® 4 accessories 


alt models 0” 


ohnson 


METAL CUTTING 
BAND SAWS 
1015 Barnes Street, Albion, Michigan 





Product News 





Fly Bars 


Fast and efficient stock removal 
can be done with a new progres- 
sive step fly bar. The unit utilizes 
standard low-cost cutting tools. 
Radial steps in the one-piece body 
of the heat treated body of the fly 
bar take four small chips instead 
of one large one. This eliminates 
vibration and excessive wear on 
machine spindles. Setup time is 
reduced and standard tools are 
easily sharpened. The fly bars are 


Test Indicators 


jewelled 





offered in two models—a 40 Na- 
tional taper, #9, Brown & Sharpe, 
and an R-8 taper with %” wide 
slots to accommodate tools. Lido 
Tools, 1972 Placentia, P.O. Box 
403, Costa Mesa, Calif. is the man- 
ufacturer. Write, or circle Inform- 
A-Gram No. P48. 


New test indicators with 40% 
less gaging tension and 25% less 
friction than previous models are 
introduced by Federal Products 
Corp., Providence 1, R.I. Testmas- 
ters T series come in 1 and 1%” 
dia models. Secret of improved 
accuracy is a new counter-bal- 
anced indicating hand and full- 
bearings throughout. 
Mounting dovetails are cast inte- 
grally with the cast to prevent 


loosening. Write the makers, or 
check Inform-A-Gram No. P49. 





Now Partial Automation 
Many advantages of automation 
are now within reach of all shops 
through maximum utilization of 
existing machines. The Rheem po- 
sition display offers partial auto- 
mation where particular machine 
considerations do not warrant full 
numerical control. It allows more 
rapid positioning and reduces op- 
erator fatigue. Dials are easy to 






read. The unit is used with a po- 
sition transducer geared to a lead- 
screw or precision rack. The trans- 
ducer senses magnitude and direc- 
tion of motion, and provides a sig- 
nal for machine zero. It comes for 
one, two or more axes with typical 
resolutions of 0.001 or 0.0001 and 
displacements up to 999.999 for 
the 0.001 resolution. Rheem Mfg. 
Co., Electronics Div., 5200 W. 104 
St., Los Angeles, Calif. or No. P50, 
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For HIGH SPEED 


DRILLI 





High Speed Model R-53 


Built for precision, naive 
drilling, from No. 
diameter drills. Spindle A. 
chuck indicated and guar- 
anteed to 75 

center of 6” circie, spindle 
travel 214”. Speeds 50, 
1500, 3000 and 6000. Ac- 
curate, adjustable 
gauges. Bench or 
type. Also in multiple spin- 
dle units—with two to six 
individually motor driven 
spindles. 


‘, 









Built for 
from No. 
eter dril 


zersieas 
Spindle 


Built for 


center of 
dle feed 
distances 


drives to 


r cated an 
00075”. 





All these machines built in 


center of 


from No. 80 
eter drills. 


NG 


Precision and Sensitive 





High Speed Model AF-7B 


precision drilling 
diam- 

Is. Drills to the 
an 11%” circle 

travel ahead — 8”. 
travel — 2%”. 


Speeds 750, 1500, 3000, 6000 
RPM. Spindle chuck ‘indi- 
one. and guaranteed to 
. ‘ . 


High Speed Model “U.S.” 


precision drilling 
to 14” diam- 
Drills to the 
a 6” circle. Spin- 
24”. Maximum 
chuck to base— 


14”. Available with two 


give = 2450, 


d indi- 
d guaranteed to 


accordance with 


U. S. Government Specification OO-D-676a. 





High Speed Hamm 


307 Norton St. Roc 





er Co., Inc. 


hester 21, N. Y. 








CIRCLE INFORM-A-GRAM 


KEY NO. 1361 
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Product News 


Pre-Ground Inserts 








Manchester 
double-end cutting 
use both ends for cutting. They’re 


New 
steel, 


high-speed 
inserts 





RADIAL POSITIONER 


Portable M 





N 
m 


m 


netic drill presses Magnetic 







agnetic 


DRILL PRESS 


Accurate Drill 
Positioning 


FAST! 


ew positive 
echanical - ac- 


tion Bux radial 
positioner as- 
sures faster, ac- 
curate align- 


ent of Bux 


portable - mag 


base remains 


stationary, safely holding unit to work on 


any “overhead” or 
surface. Full 330 
Lateral movement provided 
cision positioning for drill 
tapping. Available on Bux 


“vertical” 
positioning 


flat working 
rotation. 
assures pre 
ing, reaming, 
magnetic drill 


press models L-2RP and L-3RP. 


b— 4 ge. 


magnetic pr 


Went hen as 





BU = 
PERMANENT 
LIFTING 
MAGNET 


¢ Absolutely Permanent 

¢ Lifts better than 
3000 Ibs. 

© 64"x13” lifting face 


1355 N. 10th St, 










@ 






FEATURES: 


¢ Never needs recharg- 

Ceramic Magnets ing © No mainte- 
nance costs 

© SAFE— Magnet can- 
not be turned off 


° No wires * Complete- when in use 
ly self contained ¢ No Batteries Re- 
power pack quired 


for FREE Literature and Name of nearest 
Dealer ... Write: 


BUX MAGNETIC PRODUCTS, INC. 
San Jose 12, Calif. 


CIRCLE INFORM-A-GRAM KEY NO. 1366 


completely pre-ground and ready 
to use. Back taper, front and side 
clearance is pre-ground at both 
ends. Inserts are standard size \, 
%e, %4” wide and % to 2” deep. 
They’re interchangeable on all 
Manchester cut-off tools. They also 
fit all makes of turret lathes, pro- 
duction lathes, automatics, and 
cut-off machines. Write Portage 
Double Quick, Inc., 1046 Sweitzer 
Ave., Akron 11, Ohio. Or mark In- 
form-A-Gram No. P5l. 














~ DRILL THESE HOLES 


BY A QUICK, EASY, INEXPENSIVE METHOD 
Your business letterhead will bring 
literature. 

WATTS BROS. TOOL WORKS 
Wilmerding, Penna. 





CIRCLE INFORM-A-GRAM KEY NO. 1363 


HARDNESS 
TESTING 


has been done with 
the SCLEROSCOPE 
Since 1907 
” 


THE SHORE 
INSTRUMENT 
& MFG. CO., Inc. 
90-35 Van Wyck 


Expressway 
Jamaica 35, N. Y. 

















CIRCLE INFORM-A-GRAM KEY NO. 1364 


HOLES 


ECONOMICAL + FAST DRILLING 
DEEP HOLES IN ONE PASS! 


Reps. and Distrb’s. 
Inquire! 









. SPADE DRILLS 
P.O. BOX 990, BEVERLY HILLS, CALIF. 
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Product News 


> The Right Oil 
IES at the Right Time 


The metalworking industry can 
get acquainted with the entire line 
of cutting oils from Texaco, Inc. 
at Booth 473, ASM Show. How to 
use the right oil for the right oper- 
ation will be graphically and per- 
sonally explained by Texaco ex- 
perts at the show. The right oil 
eliminates distortion and dimen- 
sional inaccuracies in the work- 
piece. It reduces tool wear and 
power consumption. It prevents 
welding of metal to tool point, 
and rough surfaces on finished 
face of work. If you don’t plan to 
attend, write the company at 135 
East 42nd St., New York 17, N.Y., 
or check Inform-A-Gram No. P52. 





Spring Winder 

The Porter spring winder is sim- 
ple to operate. It winds extension, 
compression, and torsion springs 
from % to 1%” ID in either right 
or left hand coils. It takes round, 
square, or flat wire up to %6”. A 
pitch gage accurately regulates 
distance between coils. It may be 
disengaged while winding exten- 
sion springs or closed end coils on 





compression springs. Advance Car 
Mover Co., Appleton, Wis., offers 
the Porter as a complete spring 
winding outfit, as Model P-2 cam 
lock type, or utility Model P-1 
minus cam lock tension release. 
All units clamp on a bench, or can 
be held in a vise. Write for added 
information, or circle Inform-A- 
Gram No. P53. 


Optical Form Grinder 


OFG-300, a simple form grinder 
projector comparator, may be used 
on most standard surface grinding 
machines. Operation is simple. 
Conventional grinder controls are 
used to develop shapes and forms 
from the enlarged projection on 
the screen. The projector is bolted 
to the T slots on the grinder table 
and is easy to remove. The pro- 
jector also serves as a conventional 
comparator on a work bench. The 
unit comes complete with focusing 
work table, surface illumination 
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attachment, graduated screen, and 
lens magnifications of 10X and 
20X. From Portman Instrument 
Co., 1997 Palmer Ave., Larchmont, 
N.Y. Inform-A-Gram No. P54. 











7 to 10 day delivery 
on most sizes. 


Universal Adjustable U.S. Drill Heads work 
to reduce your multiple hole drilling costs. 


e QUICKLY ADJUSTABLE SPINDLES for 
low-cost changeover for short run work. 


¢ SLIP SPINDLE PLATE provides fixed 
head advantages for production runs. 


¢ SMOOTH, QUIET, POSITIVE DRIVE with 
hardened shaved gears. 


@ LOW MAINTENANCE COST results from 


sealed joint construction, super-finish 


Send for descriptive 
catalog AD-57 









DRILL 











ail 
HEAD @ UNITED STATES DRILL HEAD Co. 


spindles, and other advanced U.S. de- 
sign achievements. 


Adjustable and Fixed Center Multiple Drilling Heads. 
individual Lead Screw Multiple Tapping Heads. 





5298 RIVER ROAD * CINCINNATI 33, OHIO 


CIRCLE INFORM-A-GRAM KEY NO. 137 
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Automatic Units 


for 
CONTINUOUS 


SMALL 
HOLE 


PRODUCTION 


FEATURES: 


instant Finger-tip Drill Speed 
Selection « Controlled Air Hy- 
draulic Feed ¢ Electric Motor 
Spindle « Positive Depth ve 4 
e Rapid Withdrawal from Wor 
If you think automation is be- 
yond your budget, check with 
Electro-Mechano. 


Price: NOW $295.00 (formerly 
$340.00) 


MODELS 


.010 to %” dia. 


MODEL 111 — 3/32” 
Capacity 
1000 to 10,000 RPM 
or 2500 to 15,000 RPM 
CONTINUOUSLY 
VARIABLE SPEED 
CONTROL 


MODEL 113 — 1/4” 
Capacity 
15 SPEEDS TO 
15,000 RPM 


MODEL 603 — 1/2” 
Capaci 


WITH VARIABLE 
SHEAVES 





Free Descriptive 
Literature 


The ELECTRO-MECHANO CO. 


260 E. Erie Street Milwaukee 2, Wis. 





CIRCLE INFORM-A-GRAM KEY NO. 1381 





Solid Carbide END MILLS 


* 
SPECIAL 
Solid Carbide | FOSTER “Cost-Cutter” End Mills 
Service are durable solid carbide tools, preci- 


We specialize 
in solid carbide 
tools to your 
specifications. 
Quotations 
romptly given 
or any tool 
that can be cut 
from solid car- 
bide round 
stock. 
Send us your 
sketches or 


sion ground, and designed to give 
maximum cutter life and perform- 
ance; recommended for use on alloy 
and heat treated steels of Rockwell 
C-35 and harder, also other tough ma- 
terials and where high finishes are 
desired. 
WRITE TODAY or call 
(area code 312) 631-8888 
for bulletins and full information. 











tool descript- pec ew wo we oe oe eo ee ee e - -  e * 
— = ' DEALER INQUIRIES INVITED! } 
We resharpen [| t-—————--———-———— -— — — = = = = 4 


and recondi- 
tion all solid 
carbide cut- 
ters. 


6122 Milwaukee Ave., Dept. TP, Chicago 46, Ill. 
CIRCLE INFORM-A-GRAM KEY NO. 1382 














TOOLING & PRODUCTION 


Vital 
Production 


Tools 
Warrant 


a. 


"RII AA aie 


Your high speed tools achieve 
maximum hardness without 
risk of scale or decarburiza- 
tion, maintain sharp cutting 
edges longer, step up pro- 
duction. 





Block Atmosphere fulfill their 
greatest need, offering relia- 


ble hardening without expen- For free demonstration hard- 
sive supervision, and at, low, ening bring your tools to 
low investment and operating _ Booth 930 at the Detroit 
cost. : Metal Show. 


4 


ELECTRIC 
ENtrU) FURNACES 





‘ TRADEMARK te) 
woo. decd eiitet Slee 242-1 


REQUEST CATALOG 6P ¢ Write THE SENTRY CO., FOXBORO, MASS. 
CIRCLE INFORM-A-GRAM KEY NO. 1383 





Optical system assures precision 


in drilling printed circuits 


ate . With the Stocker & 
Yale Model 3M Optical 
Projector, the optical ax- 
is and the drilling axis 
are pre-aligned and fo- 
cus is achieved at the 
work plane by simple 
adjustments built into 
the projector. Once ad- 
justed, the set-up is per- 
manent. 


The board is placed on 
the work table and exact 
hole location is deter- 
mined by orientation of 
the drill spot with the 

rojector screen target. 

) he magnified work area 

’ apars on the screen 

provides the operator with Visual Control necessary for 

exact hole location. The board can be held manually 

or secured mechanically. The drill is then actuated and 

the hole drilled from the bottom. Burrs are controlled 

by using correct drill geometry and spindle feeds and 

speeds. Inspection of the completed hole is simultaneous 
with the drill retraction. 


This procedure eliminates the need for templates or 
pantographs on short or medium production runs. For 
long production runs, this method can be used to make 
accurate templates. Drilling several boards simultane- 
ously is feasible by stacking. Greater accuracy improves 
yield and total output. 

Other standard and special Optical Projectors are 
available for precision gaging, inspection and produc- 
tion. Write for OPM Bulletin No. 603. Stocker & Yale, 
Inc., 43 Green Street, Marblehead, Mass. 

CIRCLE INFORM-A-GRAM KEY NO. 1384 
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OCTOBER 196! 
Degassing Technique 
Promises 


More Reliable Steel 


Nonmetallic inclusions and gas 
content in finished steel products 
often result in stress concentra- 
tions that cause the product such 
as bearings, to fail prematurely. 
The Crucible Steel Co. has a new 
vacuum degassing technique, ap- 
plicable to both open hearth and 
electric furnace steels, which will 
result in high volume production of 
steels “free” of these discontinu- 
ities. 

Crucible recently unveiled its 
German-developed D-H degassing 
unit, said to be the largest of its 
kind in the world, at its Midland, 
Pa., plant, after 6 mo of experi- 
mentation with it. E. A. March, di- 
rector of technology at the Midland 
facility, crystallized the importance 
of the development when he said 
users of D-H processed steels could 
confidently take advantage of the 
steel’s inherent strength and dur- 
ability. 





He expanded by saying that 
bearings made from 52100 alloy 
steel, if designed to function for 
200 hrs, would do so reliably—de- 
sign engineers wouldn’t have to 
fear occasional failure at 50 hrs. 


A range of carbon and alloyed 
steels from 1020 to 52100 have been 
processed so far by Crucible, and 
at least one heat of H-11 tool steel 
has been put through the D-H 
unit. Crucible looks to even fur- 
ther upgrading reliability of its 
entire range of specialty steels with 
the unit built by Lectromelt Div.. 
McGraw-Edison Co. 




















INTERCHANGEABILITY 


OBERG CARBIDE DIES are made to exacting stand- 
ards and feature guaranteed interchangeable compo- 
nents. This simply means that each and every Carbide 
Cut-Edge in an OBERG CARBIDE DIE or its replace- 
ment is made to fit perfectly. No need to special fit 
die parts if a part should break. Since detailed informa- 
tion is filed on every OBERG DIE in active service, a 
phone call generally starts the replacement detail on 
its way. Such interchangeability assures easier and less 
costly maintenance . .. standard results with all 
OBERG CARBIDE DIES, because. ... 


Nerg is something special 
Oberg Manufacturing Cae INC. 


FREEPORT, PA. 








Send today for Bulletin 261. 
It describes Oberg Carbide Dies, 
plant facilities and services. 
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1975 Lee Road 
FAirmount 1-4040 


DETROIT 2: 
R. F. Pickrell & R. M. Prymuski 
318 Stephenson Bidg. 
TRinity 1-0790 


NEW YORK 17: 
Jack Bain Co. 
545 Fifth Ave. 
MuUrray Hill 2-3345 


NEW ENGLAND: 


E. P. Meade, Jr. 

454 Statler Office Building 
Boston 16, Mass. 

Liberty 2-9677 
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Pugh & Rider Associates 

Los Angeles 17, California 
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with THE BRUSH 
SURFINDICATOR 


“meeting specs” is just 
part of the pay-off... 


NEW battery operated MS-1000 














Standard 110 Volt BL-110 





An Ohio missile-parts maker* knows why. His Surfindicator not only eliminates surface rejects but also cuts 
machine downtime 60%. Quick, accurate tool checks . . . at his machines. . . insure optimum tool changes 
to greatly extend productive tool life. Anyone, anywhere can measure any finish from 1 to 1000 microinches 
with a compact, portable Surfindicator. Choose the standard model or the ultimate in portability, the new 
battery powered, completely self-contained, 5!4 Ib. MS-1000. Ask your nearest Brush distributor for a 


demonstration. Write for our new booklet . . . 16 pages on how Surfindicator improves profits in five major 
operating areas... production, tooling, engineering, 
quality control and research. *name on request rush INSTRUMENTS 
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PATENTED 


UNALOK LINER 


A new twist for the old “handful” of tools problem, 
UN-A-LOK greatly simplifies bushing layout and installa- 
tion. Eliminates screw hole layout, drilling, tapping, lock 
screws and holding clamps. Saves time. Lowers labor 
cost. A quick twist is all that’s needed to remove or 


of UN-A-LOK LINERS in the new America 


pon al an American Slip Renewable bushing in Ameri« 
can’s new UN-A-LOK LINER. No tools required. Finger-tip 
pressure alone locks the American bushing in place. The 
UN-A-LOK Delta Liner eliminates the plastics engineers) 
problem of locating lock screws in plastic dies. Allows any 
standard A.S.A. Slip Renewable bushing to adapt to this 
liner, giving you the perfect answer for plastic tooling, 
UN-A-LOKS are also available in A.S.A. Ground and Un 

ground finishes. 


n Catalog. Write for Free copy today. 


TELEPHONE LUdlow 3-1122 / TELETYPE LA 


, 4 4 
[jimiliiaane DRILL BUSHING CO.,5107 PACIFIC BLVD., LOS ANGELES 58, CALIFOR 
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